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H.M.Kysbmnyes. OO0 «Hedts XXI Bek», . ANbMETHEBCK

Peskuin pocT 06BEMOB A00bIUM «CaHUEBOW HedT» B CLLIA
3a npefplayLlee AecaTuneTe NpUBEN K Nepenpon3BoaCTBY
Ha MMPOBOM pPbiHke HedbTw. [obblba HedbTn B 2005-2013

. Bblpocna ¢ 5,18 MiH go 7,44 MH 6appenei B OeHb.

B oexabpe 2014 roga oHa AOCTUNIa PEKOPOHOMO YPOBHS
9,118 mnH 6appenen B AeHb [1]. MpenioxkeHne HedhTw

Ha pblHKE MPEBLICUIO CMPOC Ha Heé. LleHbl Ha HedTb
PYXHYIM, CH3MBLUINCH BOBOE. Y HEPTAHBIX KOMMAHWN, U

00 3TOrO UCMbITbIBABLUMX MPOBMEMBI 13-3a MOBbILLEHNS
Cce6EeCTOMMOCTI A00bIHN HERTM BCNEACTBME YXyOLLIEHNS
CTPYKTYPb! 3ar1acoB [2], HacTasm TpyaHbIE BpeMeHa.
Ocobble CNOXHOCTY UCMbITLIBAOT KOMMaHUM, O00bIBAtOLLME
«CTaHLEBYIO HEDTb». [1N1s1 HX Cenyac, CHDKEHME
Ce6ECTOUMOCTI A0ObIHN HEPTU — «BOMPOC >KN3HN 1IN
cMepT». MHore koMnaHum B KoHUe 2014 - B Havane

2015 roga 3HaumTENBHO COKPaTUN 06bEMBI BypeHns [1].
HekoTopble pasopunmce.

O6BbEMBI 00bbI4M HedTy B CLLIA B 2015 roay

nepecTanu pacTu Tak BypHo, Kak B 2014 roay,
HO pocT, 6arogaps HabpaHHOMy Temny, noka
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A surge in the production of shale oil in the United States
over the past decade caused oversupply on the world oil
market. Between 2005 and 2013, oil production rose from
5.18 million to 7.44 million barrels per day. In December
2014, it reached a record level of 9.118 million barrels

per day [1]. The supply of oil on the world market has
exceeded demand. Qil prices have plummeted by 50
percent. These are challenging times for oil companies
which as it is are facing problems due to higher costs of
oil production as a result of deterioration of the reserves
structure [2]. The situation is extremely dire for shale oil
producers. For them, reducing the cost of oil production is
a matter of life or death. In late 2014 and early 2015, many
companies have significantly scaled back their drilling
operations [1]. Some went bankrupt.

In 2015, oil production in the United States did not grow
as rapidly as in 2014, but thanks to the pace gathered

it still continues to grow. In the next couple of years, the
production is likely to stabilize at 10.2-10.3 million barrels
a day and then will decline. Analysts strongly believe that
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npogosmkaeTcs. B 6avpkaniume rog-gsa o6bEmbl JO-
ObluK, CKOpee BCero, CTabunmanpytotTcsa Ha otmeTke 10,2-
10,3 M+ Bappeneit B AeHb, a 3aTeM MOMYT MOWNTN BHUS.

Y aHaNMTUKOB €CTb BCE OCHOBaHWSA NMPOrHO31PoBaTh, YTO
HbIHELLUHME LieHbl Ha HeTb B Bvpkanume 5, a Ton 10
NET, CKOJMb-HMBYOb 3aMETHO He BblpacTyT [1]. oaTomy
CHWKEHWNEe cebeCToOMMOCTU A06bI4M HEDTN C LIELIO
MOBbILLEHUST PpeHTabeNbHOCTY BudHeca — «Bonpoc Ne 1»
019 HedDTAHOWM OoTpacn.

«CnaHueBas pesotoLms» nporsoLuia 6narogaps
MPOrPeccy TEXHONOMN O0ObIYN HEDTW, MPEXOE BCErO
— COBEPLLEHCTBOBAHUIO TEXHOIOMUN FOPU3OHTASTIBHOMO
OypeHVs 1 MHOrOCTaAUNHOIO MMAPOPaspbIBa niacTa [3-
5]. 3a npeoblaywime 15-20 net cebecToMMOCTb A00bIHM
«CIAHLUEBOW HEDTW» 3HAYUTENBHO YMEHbLLMIACH 3a
CHYET OMTUMM3ALN STUX OCHOBHbIX UCMOMb3YEMBIX MPU
€€ 00o6blie TEXHOIOTUM CTPOUTENLCTBA CKBaDKUH. [1pu
BbICOKMX LIEHaxX Ha HETb, peHTabenbHOCTb A406bIHN
«CAHUEBOW He(DTW» Bblnia AOCTATOUHO BbICOKOW.

[MpW HbIHELHMX LeHax

Ha HeddTb, AOCTUrHYTOro
TEXHOSIOMMYECKOrO YPOBHS

019 MHOMMX «CNaHLEBbIX»
MPOEKTOB HEOOCTATOYHO.

Ho noTeHupan ganbHenwen
ONTUMM3ALNN YIIOMSHYThIX
TEXHOIOMIN CTPOUTENBCTBA
CKBaXKVIH CEYac NPaKTUHECKM
vcyepnaH. [ns nanbHenwero
CHDKEHWSE CEBECTOUMOCTM
[0006bI4M «CaHLEBOV HEPT»
HY>KHbI HOBbIE MOOXOAp! M MOVCK
HOBbIX PELLEHMA Ha BCEX TEXHOIOMMHECKMX 3Tanax Ao0bIum
HedTW, a HE TOMIBKO MPU CTPOUTENBCTBE CKBEDKH.

ey

unnu cmepTun»

B kauecTBe 0roBOpKM, MOXXHO 3aMETUTb, YTO CTOUMOCTb
OypeHrst, 0COBEHHO MOPU3OHTAITBHOMO, MOXXHO OLLYTVMO
COKpPaTUTb, UCNOMb3Ys 3NekTpobypeHne. 1y Poccumn
€CTb LIaHC, OeNCTBYS MO NPUHLUMMIY «HE MOXXELLb
OCTaHOBWTb MPOLIECC, BO3r/1aBb €ro», BbINTU HA PaBHbIE
no3nummn ¢ 3anagHbIMU1 HeOTSAHbIMK U HEPTECEPBUCHBIMM
KOMMaHNAMM B 06/1aCTU TEXHOIOMUI 000bIYM «CNaHLIEBOM
HethTW». Bedb a1eKTPOBYpPEHNE LLIMPOKO MPVMEHSIOCH
TobKO B CCCP 1 cosgaHHble TEXHOMOrMYeCcKmi

1 OPraHM3aLUMOHHbIN 3a4€e/bl MOKa NOTHOCTLIO He
yTpadeHbl. bonee Toro, NOSBUNNCH HOBbIE HAPaBOTKN,
KOTOPbIE MOIYT BbIBECTU SNEKTPOOYPEHME HA HOBbIN
Ka4yeCTBEHHbI YPOBEHb. HO ANns peLueHns sTom 6obLION
amMBbu1UMO3HOM 3adaqm Heo6X0aMMO, YTODbI HedhTsHas
oTpacib Poccun He Ha cnoBax, a Ha Aene nepeLuna Ha
VIHHOBALIMOHHbBIV NMyTb PasBUTUS.

Hauano gobblun «cnaHueBon HeTy» B MPOMbILLIEHHbBIX

mMacLuTabax caepXxmBasin He TOJNIbKO reosiorm4eckmne
I'IpO6J'IeMbI, CBS3aHHble C OCOBEHHOCTAMM CTpOEeHUA
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Ona KOMNaHui CHUXXeHue
cebecTtommocTn foO6bIYMN
HedTU — «<BONPOC XXN3HU

For companies, reducing the
cost of oil production is a
matter of life or death

the current oil prices are unlikely to rise noticeably in the
next five or even ten years. [1]. Therefore, reducing the
cost of oil production in order to increase profitability is the
most important issue for today’s oil industry.

The “shale revolution” happened thanks to innovations

in oil production particularly improved technology of
horizontal drilling and multi-stage hydraulic fracturing [3-5].
In the last 15-20 years, the cost of production of shale oil
has been reduced significantly as a result of improvement
of these major wellbore drilling technologies. With high

oil prices, profitability of shale oil production was fairly
high. Yet, with the current oil prices, the technological
level of many shale projects is not high enough. Even
worse, further improvement of the aforementioned
wellbore drilling technologies is virtually impossible. To
reduce further shale oil production costs, we need new
approaches and new solutions at all technological stages
of oil production, not just in wellbore drilling.

In fact, it is possible to
significantly reduce drilling
costs, especially horizontal
drilling, by using electro-drilling.
As the old adage says, “If you
can't stop it, lead it,” so Russia
has good chances to compete
with western oil and ailfield
service companies in shale oil
production technologies. That’s
because electro-driling was
widely used only in the Soviet
Union, and the technological
and organizational know-how achieved still remains relevant.
Moreover, there are new ideas that could bring electro-driling
to a new level. But to achieve this ambitious goal, Russia’s

oil industry needs to go beyond words and actually embrace
innovative development.

7 J

Mass production of shale oil was constrained not only by
geological issues related to deposit structure specifics,
their study, reserve estimation, etc., but also by poor
technologies of processing the raw materials extracted
[3-5]. Today, there are industrial-scale technologies for ex
situ and in situ processing. There are also experimental
technologies, which are being improved both in laboratory
conditions and in the field. However, breakthroughs in
shale oil processing or shall oil wellbore drilling are unlikely.

One of the attempts to find new ways to reduce the cost
of shale oil production was a US$5 million investment

in Texas-based Propell Technologies made on February
24, 2015 by Cyprus-based Ervington Investments [6],
whose ultimate beneficiary is Russian billionaire Roman
Abramovich. Propel Technologies is the owner of Novas
Energy USA which specializes in increasing profitability of
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MECTOPOXOEHUM, NX U3YYeHWst, y4éTa 3anacos 1 T.n.,

HO 1 HECOBEPLLIEHCTBO TEXHOJIOMUIA NepepaboTK
0006bIBaeMoro cblpbst [3-5]. MNpOMbILLNEHHbIE TEXHONOM N
nepepadoTKM «CaHLEBON HEDTU», Kak B MIACTE, TaK U
Ha NMoBEPXHOCTW, B HACTOSILLIEE BPEMS CyLLIECTBYIOT. ECTb
3KCMNEePUMEHTaSIbHBIE TEXHOIOMMN, KOTOPbIE MPOO0/HKAOT
oTpabaTbiBaTb, 1 B NabOpaTOPHbIX, 1 MPOMbICTIOBbIX
ycnoBusx. Ho B obnactu HedbTenepepaboTKM «CNaHLEBOM
HedT», Tak >XXe Kak 1 B 06/1aCcTV CTPOUTENIbCTBA
«C/TAHLIEBbIX CKBaXKMH», 3HAYNTEbHbIN MPOrpecc B
Onvkariiee Bpemst Bpsif, /it BO3MOXKEH.

B kadecTBe nmprmepa nomcka HOBbIX PELLEHUIN CHYKEHS
cebecToOMMOCTI A00bIYM «ClIaHLIEBON HEQTW», MOXXHO
npUBeCTV NoydeHne 24 despangd 2015 roga KoMnaHnen
«Propell Technologies» n3 amepukaHckoro wrara Texac

5 MmnH. gonn. CLUA nHBeCcTUUMn OT Kunpckown «Ervington
Investments» [6], KOHEYHBLIM BeHEDULIIAPOM KOTOPOWM
ABMISETCS POCCUNCKUN MUAnapaep Poman AbpamoBmH.
«Propell Technologies» Bnageet koMnaHnen «<Novas
Energy USA», koTopast 3aH1MMaeTCA MNOBbILIEHVEM OTAa4N
«CIaHLIEBbIX CKBaXKUH» Ha HedhTerasoBbIX MECTOPOXKAEHNSIX
MPY MOMOLLY HOBEMLLIMX TEXHOSTOMNIA, OCHOBaHHbIX Ha
METOAE MIa3MEHHO-MMMNYIbCHOrO BosaencTaus (MB). K
cnoy, «Novas Energy USA» - Bnageney, TexHonorim MNVIB,
VIMEET POCCUNCKUE KOPHN [7].

TexHonorva MNB aBnseTca
TEXHOOMMEN 06PaboTKM
npun3aborHom 3oHb! niacTa (M3M7).
E& MOXXHO OTHECTN K MeToaaM
MoBbILLEHNSA He(hTEOTAAUM MIACTOB
(FIHI). Paree, Takne TeXHONOMN
0151 CHU>XKEeHNsT ce6eCTOMMOCTU
000bI4N «CNaHUeBon HedTh» He
1CNoNb30BaNCh. 10 UMEKOLLIMCS
OaHHbIM, OHa OEMOHCTPUPYET
XOPOLUME TEXHOSIOTUHECKNE
pe3ynbTathl [7]. He nmes —
MHopMaLmm O CTOMMOCTU -

PrR———

[JAHHOM TEXHONOMM, CITOXHO ===

OLEHUTb, KakoW OHa NPUHOCUT —
SKOHOMUYECKUN ahdekT. Ho, cyas
no o6bEMaM MHBECTULMIA B AAHHbIN
MPOEKT, SKOHOMUYECKNN adhhekT
€CTb, U HemarblIv.

Ocoboe BHUMaHWe cnegyet
obpaTtnTb Ha TO, YTO, B OT/INYME

shale oil and gas wells by using the latest pulsed plasma
exposure (PPE) technology. Interestingly, Novas Energy
USA, the owner of PPE technology, has Russian roots [7].

The PPE technology is a method of bottom hole
treatment. We may say that this is one of the methods

of enhanced oil recovery (EOR). Previously, no such
technologies were used to reduce the cost of shale

oil production. Reportedly, it is showing some good
technological results [7]. Without the information about the
cost of this technology, it is hard to evaluate its economic
benefits. Yet, judging by the size of investment in this
project, economic benefits do exist and are significant.

It is quite interesting that, unlike Russia, where the PPE
technology is considered as one of the EOR methods,
the United States see it as an alternative to multi-stage
hydraulic fracturing. Hydraulic fracturing has two serious
non-technical drawbacks: potential environmental impacts
and extensive water use. This is why shale oil production
in the United States mainly occurs in sparsely populated
areas with ample water resources. It is expected that
the PPE technology will solve these problems and allow
access to shale oil deposits, which currently are not
justifiable or not possible to develop [James Stafford).

¥ i}:,f'l""h_-;; 3

oT Poccum, roe K TexHoNorm
[MB oTHOCATCS, Kak K METOAY
[MHI, B CLLIA paHHyt0 TEXHOI0r0
paccMaTpuBatoT, Kak asbTep-
HaTMBY MHOrOCTaOUNHOMY
rmopopaspbiBy niacra. Y
rMopopaspbiBa UMEETCs aBa
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Puc. 1. KBC sawpeHa 3 nateHtamm PO (NeNe 2293176, 2315860, 2332559),
EBpaauiickim nateHTom (N2 012683), nateHtamm CLLA (US 8,087,457) n
KaHagp! (CA 2620559) Ha n306peTeHus.

Figure. 1. STWO is protected by three patents of the Russian Federation (Nos.
2293176, 2315860 and 2332559), Eurasian patent (No. 012683) and patents of
the United States (US 8,087,457) and Canada (CA 2620559).
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CYLLLECTBEHHbIX HEAOCTATKa HETEXHOTOMMYECKOrO
XapakTepa: OnacHbIE 3KOSTOMMHECKME NOCNEACTBUS 1
HeobXoaNMMOCTb B BOMbLLNX 0OBbEMaxX BOAbI. [TosTOMY
cemnvac B CLLA «cnaHueByto HeTb» [OObIBAIOT
MPENMYLLIECTBEHHO B MaJIOHACENEHHBIX parioHax C
OOCTaTOYHBIMN BOAHBIMU pecypcamMn. OXnaasTcs, YTo
TexHonorus MNMB pelunt obe ykaszaHHble NpobiemMs! 1
MO3BO/INT MPUCTYMUTb K OCBOEHNIO MECTOPROXKAEHUMN
«CTaHLEBOW HedTW», paspadboTka KOTOPbIX B HACTOSILLIEE
BPeMs HeLienecoobpasHa 1M HeBO3MOXKHa [8].

Ycnex TexHonorum MVIB — ewg ogHa «rpbka» Ha «yalle
BECOB», OMPEOENAOLLMX AASTbHENLLYIO CYApDY «ClaHLIEBbLIX>
MPOEKTOB. HackobKO Ka4HyTCS 3TV BEChI MOC/IE HaYaa
mMaccoBoro BHeaperus MNI1B, nokaxxeT Bpems. Ewé

OOHOW TaKOW «MPbKOW», KOTOPAast OKOHYATETbHO CKITOHUT
YalLly BECOB B MOJb3y ycrexa 0o0bluK «CaHLEBON

HebTW», OadKe NpK CYLLECTBYIOLLIMX LieHaxX Ha HedTb,
MOXXET CTaTb KPaTKOBPEMEHHAs SKCIlyaTaLys CKBaXKMH
(KBC). 3TOT Cnocob akcnnyaTaumm CKBaKH OTHOCUTCS

K MEXaHM3MPOBaHHOM 000bl4e HedbTw. [peanoXxkeHne
ncronb3oeaTb K3C a1 AobbIHm «CRaHUEBOM HedTU» - SPKAN
MPYMEP HOBOIO MOAXoAa K PELLIEHIO NMPOGIEMbI CHYKEHIS
cebecToMMOCTY e€ Oo0bIuN.

K3C gocTaTtoyHO XOPOLLO U3BECTHA U LLIMPOKO
NPUMEHSIETCA B Poccum 1 3a py6exoM. Tem, KTO C Hen
MaJs10 3HaKOM, MOXXHO MOPEKOMEHAOBATb O3HAKOMUTHLCS
C TeMon «KpaTkoBpeMeHHas aKcrnyaTaums HeTaHbIX
CKBaXXWH» B pasfene «[1obbl4a 1 NpoMbIic/10Bast
noarotoBka HehT» Ha opyme oilforum.ru [8]. 3gech
Xe, AN KPaTKOCTU, OrPaHNYNMCS NULLb KPATKM
NepeYCneHNEM HaMbOoee BaXKHbIX €€ JOCTOUHCTB.

["NaBHbIM KOHKYPEHTHBIM MpenMyLLIeCTBOM KOG, BaXKHbIM
019 0o0bluM «CaHLEBON HEDTU», KOTOPOE JOKA3aHO
npy 006bIYE «OBbIMHOM» HETU, ABMFAETCH CHUKEHME
cebecTonmocTy gobbium Ha 10-30 %. OHO pmocTuraeTcs
3a CYET yBen4eHUs 06 BEMOB 006bIUN HEPTU 1N MEXPe-
MOHTHOrO nepuoga (MPT1), cokpalleHus pacxona
SNEKTPOSHEPTN U HOMEHKIATYPbI NCMOJIb3YEMOrO
060pPYAOBaHVIS, COKPALLIEHMS 3aTpaT Ha UccneqoBaHne
CKBaXKMH U TEXHOJIOTMYECKIME OMnepaLyiv Mo MOBbLILLIEHWIO
nebuta ckBaxXunH. KOC — Hanbonee ahdexTVBHbIN
Cnocob MeXaHM3MPOBaHHOM A06bIYM HEDTY N3 MasIo- U
cpenHeaedbUTHbIX CKBaXKMH [9].

YH1KabHOM 0COBeHHOCTLI0 KOC aBnsgeTcs ocnabneHme
VN MOJSTHOE VUCKITKOHEHWE HEraTVBHbIX MPOSIB/IEHN
MPaKTUYECKM BCEX OCHOBHbIX OC/TOXHSIOLLIMX
3KCnyaTauno ckBaxkmH thaxktopos [10]. KBC —
€0VNHCTBEHHbIN CNOCO6 O00bIMM HEDTU N3 CKBAKWH

C OOHOBPEMEHHbIM BO3AENCTBMEM HECKOJTBKIX
ocNoXHsALWMX hakTopoB. KOC — yH1BepcasbHbIN
CNoCcOB CHMKEHUS CEDECTOMMOCTY O0ObIYN HEDTU HA
CKBaXKMHaX OCTOXHEHHOrO choHaa.

www.rogtecmagazine.com

Roman Abramovich Invests $15M in New US Fracking
Technology. Posted on Tue, 24 February 2015. http://
oilprice.com/Energy/Crude-Oil/Roman-Abramovich-
Invests-15M-in-New-US-Fracking-Technology.html].

The success of the PPE technology is another factor
affecting the future of shale projects. We have yet to see

if large-scale introduction of pulsed plasma exposure will
have a big enough impact. There is another way, short-term
well operation (STWO) technology that will definitely make
shale oil production feasible, even with the current oil prices.
This well operation method is based on the mechanized
production of oil. The idea to use STWO in shale ail
production is a vivid example of an innovative solution to the
problem of reducing the cost of shale oil production.

STWO is well known and widely used in Russia and
abroad. For those who are not well familiar with it, we
recommend to read “Short-term oil well operation,”
section “Extraction and industrial preparation of oil” at
www.oilforum.ru [8]. Here, for the sake of brevity, we shall
merely summarize the most important advantages.

The main competitive advantage of STWO for the shale

oil industry is 10%-30% reduction of oil production costs,
proved during the extraction of crude ail. It is achieved thanks
to increased oil production and time between workovers,
reduced electricity and equipment needs, lower costs of well
exploration and technological operations aimed at increasing
flow rates. STWO is the most effective way for mechanized
oil production from wells with low and medium flow rates [9].

A unique feature of STWO is minimization or complete
elimination of negative impacts of virtually all the major factors
complicating well operations [10]. STWO is the only method
of oil extraction from wells with simultaneous exposure to
several complicating factors. STWO is a universal method of
reducing the cost of oil extraction from complicated wells.

In order to demonstrate the effectiveness of STWO in the
extraction of shale oil, we have to highlight some specifics
of its extraction, which complicate shale well operations,
reduce time between workover and, ultimately, adversely
affect the production costs. These include [11]:
» Large variety of physico-chemical properties of
formation fluids;
»  Abnormally high fracture gradient;
» High reservoir temperature;
»  Calcium scale deposition in completion and
surface equipment;
» High GOR (Gas-QOil Ratio);
»  Significant solids production.

Short-term well operation (STWO) allows dealing with all

the complicating factors and reducing the cost of shale oil
production by increasing time between overhauls [10].
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s Toro, 4ytobbl NokasaTtb aphexkTnBHOCTE KOC
npv 0obblye «CNaHUEeBon HedhTW», CNeayeT OTMETUTL
HEKOTOPbIE OCOBEHHOCTU €€ [0bbIYM, KOTOPbIE
OCJIOXHSIOT KCMJTyaTaLMio «CaHLIEBbIX» CKBaXKMH,
CHKAIOT MEXPEMOHTHbIN nepuog, (MPI) 1, B KOHEYHOM
CYETe, OTPULATENBHO BANSIKOT HA CE6ECTONMOCTb
0o6b14n. K HuM oTHocaTes [11]:
»  PasHoobpasne hU3NKO-XUMNYECKNX CBONCTB
naacToBoOro dtonaa;
»  AHOMasIbHO BbICOKOE Haqa/lbHOE N1aCTOBOE AABIEHVIE;
» Bblcokas Temneparypa nnacTta;
»  OTNOXeHWe conen B AobbIBarOLLIEM 0B0PYA0BAHNN
n HKT;
»  BbICOKWA ra3oBblIi hakTop;
»  BHaYUTESbHBIA BEIHOC MEXMPUMECEN.

KpaTkoBpeMeHHas sKCrlyaTaumsi CKBaOKMH

(KSC) no3BosseT ycrneLHo 60poTbCsa CO BCEMU
nepevrCNEHHBIMI OCNIOXHSIOLLIMM dhakTopamn 1
CHU3NTb CEBECTOUMOCTb 400bIYN «CMAaHLEBON HEDTUN»
nyTém yeenuyeHnsa MPIT [10].

Ho, noxxanyw, rnasHbIMy OCOBEHHOCTAMM Pa3pPabOoTKK
MECTOPOXOEHIN «CMAaHLLEBOM HeTV», BCIEACTBME
koToport KBC ByaeT akTUBHO BOCTpeboBaHa a5 A00bIHM
«CJTaHLIEBOW HedhTW», SBMSOTCS ObICTPOE U 3HAYUTETbHOE
CHVKEHNE OeOUTOB CKBaXKVH 1 ropasfo MeHbLUne, No
CPaBHEHWIO C MECTOPOXAEHUAMM TPAAULIMOHHOM HETN,
CPOKW peHTabebHom akcnyarauym [12]. CHkeHne
0EeOUTOB CKBaXKVH MPUBOAUT K HEOBXOAMMOCTU CMEHb!
TMNOPa3MepOoB A0ObIBAOLLIEro 0O0PYAOBAHNS U AaXe
cnocoba akcnnyataumm ckeakuH (YSLH - YLLIMH), kotopble
He 0BYCTOBNEHBI N3HOCOM WM OTKA30M 060PYA0BaHNS,
YTO MPUBOANT K YBENMYEHMIO 3aTpaT. [JonosHUTENbHbIe
3aTparhbl CBs3aHbl CO Cabowr NPOrHO3MPYEMOCTLIO AebuTa
CKBaXKVH HA MECTOPOXKAEHMSX «CaHLIEBOV HEQTI», YTO
TaKKe MPUBOANT K HEMTAaHOBOW CMEHE TrnopasMepa
0bopyaoBaHMs. 3TO YBENUMBAET M 63 TOrO BbICOKYHO
CceBeCcTOMMOCTb A00bIYM «ClIAaHLEBOM HEPT».

KSC 0b6nagaeT yHUKaIbHbIMU TEXHOSTOMNYECKMM
BO3MOYXHOCTSAMU, BaXKHbIMU NPW 400bIYE «CaHLEBOM
HedTW», HAaNPUMEP: OAET BOSMOXKHOCTb USMEHSTh
NPOV3BOANTENIBHOCTb AOObIBAOLLEN YCTAHOBKM

B 3-5 pags, a npu nepexoe Ha HEMPEPbLIBHYIO
akcnayaTauuo - Ha nopsaok [9]. Mpuyém, nponcxoanT
3TO B aBTOMATUYECKOM pexunme. Kpome Toro, YOLIH B
FOPU30OHTA/TbHBIX CKBEXKVHAX MOXHO CryCcKaTb riyoxe
YLUMH n akcnayatupoBath UX Mpy 60bLLEN OENPECCUn,
T.€. MOXHO YBE/IMYUTb AEOUT CKBaXKMH.

ObLee KOMMYECTBO CKBEXKWH, SKCMTyaTUPYEMbIX

B Poccum ¢ nomolpto KOG, B koHue 2014 ropa
cocTtaBmo 8-10 Tbicad. [0 COCTOSHMIO Ha aBrycT
2014 ropa B «[[a3npOMHEdTb-XaHTOC» C MOMOLLbHO
K3C akcnnyatupoBanock 60/bLue 800 CKBaXKMH, Mpw
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But perhaps the most interesting things about developing
shale oil deposits, thanks to which STWO will become
widely used for shale oil extraction, are rapid and significant
reduction of flow rates and much shorter periods of
cost-effective operation, compared to crude oil fields

[12]. Reduced flow rates require changing the design of
production equipment and even artificial lift methods (electric
submersible pump, or ECP instead of sucker rod pump, or
SRP), in the case they are not caused by wear and tear or
failure of equipment, resulting in increased costs. Additional
costs are associated with poor predictability in the flow

rates at shale oil deposits, which also leads to unscheduled
changes in the production equipment design. This increases
shale oil production costs, which are high as it is.

STWO has unigue technological capabilities that are critical
for the extraction of shale ail: for example, it allows you to
increase the extraction unit’s performance by 3-5 times, and
even more so after the transition to continuous operation [9].
And it happens automatically. In addition, in horizontal wells,
ESP’s can operate deeper than beam units and operate with
higher-pressure drawdown, allowing increasing well flow rates.

As of the end of 2014, there were 8,000-10,000 STWO
oil wells in Russia. As of August 2014, Gazpromneft-
Khantos had more than 800 STWO wells, or 40% of

the total number of approximately 2,000 wells [13]. The
economic benefit in 2012-2013 was about 1.2 billion
roubles. Rosneft had 1,722 STWO wells in January 2014
and 2,361 wells in August [14]. There were plans to bring
their number to 3,700 by the end of 2014, i.e. the number
of STWO wells more than doubled in just one year.

Due to its high economic efficiency, STWO is fast becoming
one of the main methods of oil production. Low ail prices and
their low volatility help to speed up this process.

The future of shale oil production depends on a holistic
approach to the choice of technology at all stages of
development and exploitation of shale deposits, from exploration
to processing. Production cost minimization seems to be

the main factor behind the key technology selection criteria.
Mechanized oil production methods, especially STWO, can
and should play a significant role in this process.

STWO is protected by various patents for invention
including three of the Russian Federation (Nos. 2293176,
2315860 and 2332559), Eurasian patent (No. 012683)
and patents of the United States (US 8,087,457) and
Canada (CA 2620559). STWO has good export potential.
With such oil production technologies, Russian oil
companies can operate on the global market without fear
of competition with foreign companies.

Technologies such as STWO can put Russian oil and
oilfield services companies technologically on a par with
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HARD TO RECOVER W

oBLLEeM KoNn4ecTBe CKBaxKMH okoJio 2000, T.e. bonee
40 % obLero doHaa CKBaKMH [13]. SKOHOMUYECKII
ahpekT 3a 2012-13 r.r. coctasun okoao 1,2 Mapa. pyod.
B «PocHedTn» B saHBape 2014 roga ¢ nomousto KOC
3KCMyaTMpPOBaUIOCh 1722 CKBaXKWHbI, B aBrycTe — 2361
[14]. Oo koHua 2014 roga nnaHnpoBanoch AOBECTU UX
ymcno oo 3700, T.e. 3a rof, KOJIMHECTBO CKBaXKNH ¢ KBC
YyBENMUNNOCH BONee, 4eMm B 2 pasa.

Brnarogapst BbICOKOM SKOHOMUYECKOW SPMEKTVBHOCTH,
K3C BbICTPO CTAHOBUTCS OAHNM 13 OCHOBHbIX CMOCOO0B
[00bl4M HeDTU. HU3KME LieHbI HA HEDTb U KX HL3Kas
BOJIATU/IbHOCTb TOJIbKO YCKOPST AaHHbIN MPOLIECC.

byayluiee 0obblum «CnaHUEBON HEDTU» CBSA3AHO C
KOMIIBKCHbBIM MOAX040M K BbIBOPY TEXHOJIOMMIA Ha

BCex aTanax paspadoTku U SKCrIyaTaumm «CAaHLEBbIX»
MECTOPOXXOEHNI, HAYMHAsA C Pa3BedKn 1 3aKaH41Bas
nepepaboTkon. OCHOBHbIE KpUTEPUM OTBOPA TEXHOIOTUIN
OyayT No-NPEeXHEMY CBA3aHbl CO CTPEMIIEHNEM
MaKCUMaUTbHO CHU3WTb cebecTonMOoCTb. Becombin BkNas,
B 9TOT MPOLECC MOMYT 1 AO/MKHbI BHECTU MHHOBALIMOHHbIE
TEXHOIOMN MEXaHU3MPOBaHHOM O00bIHM HedhTH, Npexae
Bcero - KBC. KOC zawmiieHa 3 nateHTamuy PO (NeNe
2293176, 2315860, 2332559), EBpasunckmnm nateHToM
(N2 012683), nateHtamm CLLA (US 8,087,457) n KaHagbl
(CA 2620559) Ha n3odbpeteHrs. KOC nMeeT XOpoLUmni
3KCMOPTHbIN NoTeHUman. limMes B aktee NOgo0HbIe
TEXHOOMMM 06bIYM HeTN, Poccuinckmne HedTsHbIE
KOMMaH11 MOryT CMeSO UATK Ha BHELLHNE PbIHKM, He
onacasiCb KOHKYPEHLUM C 3apyOeXXHbIMN KOMMAHUSMI.

Takue TexHonorum, kak KOG, cnocobHbl co3paTtb
TEXHOSIOMMHECKUI NapUTET POCCUNCKIX 1 3apyBEXHbBIX
HeTSHBIX N HEPTECEPBUCHBIX KOMMaHUM. 3Ta MbIC/lb
YETKO NPO3BYy4YaUia B BbICTYMN/IEHUM Npe3naeHTa Poccumn
B.B.lMytnHa Ha 3acepgaHumn CoeTa npw MNpea3ngeHTe no
Hayke 1 obpasoBaHuto 24 uioHa 2015 roga: «... ecam
Mbl CMOXXEM 0BECNEUUTL IMOEPCTBO MO PSAAY KIKOUEBbLIX
HaNpaBneHWn, eCNN OT POCCUNCKNX TEXHONOMMM ByayT
3aBUCETb MAPTHEPBI, 1 MPU 3TOM Mbl BYAEM CMOCOOHDI
ObICTPO BNUTLIBATb M MCMO/Ib30BaTL Yy>KMe HapaboTKu,
TO Takasi B3anM0O3aBUCUMOCTb ByET CepbE3HO
YKPENNATb HaLLM MO3ULAK, 1 Mbl CMOXXEM Ha PaBHbIX
pasroBapuvBatb C APYrVMU y4aCTHUKaMM rnobansHOoro
TEXHOJTOMMHYECKOro Pa3BuTUS U BydemM 3acTpaxoBaHbl OT
Pa3HOro poaa PUCKOB».
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their foreign competitors. This was clearly expressed in the
speech of Russian President Vladimir Putin at a meeting
of the Presidential Council on Science and Education

on June 24, 2015: “...If we can become a leader in

several key areas, if our partners depend on Russian
technologies, and we are able to quickly absorb and use
the achievements of others, then this interdependence will
seriously strengthen our position and we will be treated

as equal by other members of the global technological
development and will not be exposed to various risks.”
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