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RPI: bes nHTEHCMBHOIrO HOBOIro BypeHns NPOrHO3HbIE
naaHbl N0 o6bemam Ao00blYM HEOOCTUXKUMbI

RPI: Forecasted Production Targets Unachievable
Without Intensive New Dirilling

paBUTENbLCTBO Poccum napano 22 gexkabps

2018 ropa pacnopspkeHme N 2914-p «O6
yTBEPKAeHUM CTpaTernm passuTus MUHEPaTTIbHO-
cbipbeBom 6a3bl Poccumckon Pepepaupm oo 2035
roga». 9TOT OOKYMEHT 0693an1 MuHnpupoabl Poccumn
«C y4acTMeM 3anHTEPECOBaHHbIX (eaepaslbHbIX
OPraHoOB VCMONHUTENBHOM BIACTW paspadoTaTthb U
YTBEPOUTb B 3-MECHAYHbIV CPOK ...MJaH MEPONPUSTUIA
no peannaauum Ctparternm pasputust MUHepabHO-
cbipbeBolt 6a3bl Poccuiickon Genepauym 0o 2035
roga (MCB) n obecneunTb ero BbinosHeHne». Ocoboe
BHMMaHWE B CTpaTernm yaeneHo CcTpaTerm4ecknm Braam
MVHEPa/IbHOMO ChlPbSl, B YMCSI0 KOTOPbIX OTHECEHDI
HeM®Tb 1 NPUPOAHLIN raa.

OpHako pasHULa Mexxdy NPUPOAHbLIM ra3oM 1 HePTbio Mo
Ka4ecTBY U KOJIMYECTBY 3arnacoB orpomHas. Ecnm 3anach!
NPVPOOHOro rasa, kak oTMedeHo B CTpaTterim, «npn
TOBbIX CLIEHAPUSX PA3BUTUSI SKOHOMUKMN YOOBIETBOPAT
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ecree No. 2914-p “On Approval of the Strategy for

Development of the Mineral Raw Material Base of
the Russian Federation until 2035” was issued by the
Government of Russia on December 22, 2018. This
document obliged the Ministry of Natural Resources
“To develop and approve an action plan to implement
the Strategy with the participation of interested federal
executive authorities within 3 months and ensure its
implementation.” The Strategy pays special attention
to strategic types of mineral raw materials, including oil
and natural gas.

However, the difference between natural gas and oil by
quality and quantity of reserves is huge. If natural gas
reserves, as noted in the Strategy, “meet the needs under
any scenarios of economic development until 2035,” ail
reserves will not meet the output targets from now until
2035.
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Diagram 1: Forecast trends for annual targets of oil and natural gas production in Russia in 2019-2024, million tons per year, billion cubic

meters per year

notpedbHocT oo 2035 roga», TO 3anackl HEMTY He
obecneumBatoT 3aniaHMpPOBaHHble O6bEMbI 4OObIYN B
nepuog 0o 2035 roga. B CtpaTternn Takxke ykasaHbl
MPOrHO3bl 06bEMbI A00bLIYN HETK 1 ra3a, KOTOpbIE
MOMyT paccMaTpmBaTbCs Kak LefeBble, C Y4eTOM TEMMOB
BOCMPOM3BOACTBA MMHEPA/TEHO-ChIpbeBon 6a3bl (MCE)
1 BCEX TEXHONOMMIM NoaaepXaHns 0oobl4un HeddT 1 ra3a
(eM. omarpammy 1).

HecmoTps Ha TO, yTto CTpaTterus bblna obHapoooBaHa
B KOHLUEe 2018 roga, CTatMCTUYecKne OaHHbIE rOBOPAT
O TOM, YTO MPOrHO3 Ha MPOLUSILIA rod, OKasancs
3aHWKEHHBIM — MO (haKTy B CTpaHe 6b10 JobbiTo 555,8
M/H T He(DTW 1 ra30BOrO KoHAeHcaTa.

B KayecTBe rnaBHOro MHCTPyMeHTa BocrnponasoacTtea MCB
B CTparerin ykasaHbl reosioropassenoudHbie paboTbl.

[PUOPUTETHBIMU HAMPaBAEHVSMI FE0STOrOPa3BEOOHHBIX

paboT MOUCKOBOW 1 MOCNEAYIOLLX CTaAnA B Mepuog, A0

2035 roga B YacTHOCTW ByayT:

® NONCKN MGCTODO)K,EI,GHI/II?I B HOBbIX MEPCNEKTNBHbIX
panoHax;

® OLEHKa 1 BOB/IEYEHME B 060POT paHee OTKPbITbIX,
pa3BefaHHbIX, HO Hepa3pabaTbiBaeMbIX
MECTOPOXXAEHUI U 3anexXeln C TPYOHOU3BIEKAEMOW
HedTbtO, CBA3AHHbIX C DAXKEHOBCKOWM CBUTOWN,
OOMaHNKOBBIM FOPU30HTOM U X aHasloramu.

3TO 03HAYAET MOBLILLEHHOE BHUMAHWE K NOOAS0MXaHNI0
Ha JOJIKHOM YPOBHE 06 bEMOB NPOXOOKM B

www.rogtecmagazine.com

The Strategy also provides forecasts of oil and gas
production targets, considering replacement rates of the
mineral raw material base and all technologies to support
oil and gas production (see Diagram 1).

Even through the Strategy was made public at the end of
2018, statistics show that the forecast for last year was
underestimated — in fact, 555.8 million tons of oil and gas
condensate were produced in Russia.

Geological exploration activities are indicated as the main tool
to replace reserves as part of the Strategy.

Priority areas for geological exploration activities of
prospecting and subsequent stages from now until 2035
will be;

e prospecting in new prospective areas;

e assessment and reactivation of previously discovered,
explored, but undeveloped deposits and fields with
hard-to-recover oil associated with the Bazhenov
Formation, the Domanic Horizon and their analogues.

This means increased attention to properly maintaining
the penetration meterage in exploration drilling, which
was residually funded over the last 10 years, resulting
in its meterage fluctuated greatly from year to year (see
Diagram 2).

From this diagram, the annual increase in exploratory wells

that were converted into production in 2006-2018 ranged
from -23% to + 56%, which proves that exploratory
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[narpamma 2: Beog pa3seno4Hbix ckBaxkH B Poccum B 2006-2018 rr.

Diagram 2: Putting exploratory wells into production in Russia in 2006-2018

pa3BeqovHOM BypeHnn, KOTopoe B nocneaHmne 10

NeT PUHaAHCMPOBASIOCH MO OCTATOYHOM MPUHLLAMY,
BC/1EOCTBME Yero ero 06bemMbl CUMbHO KOebannch rog,
OT roga (cm. auarpammy 2).

/13 31O gnarpammbl BUAHO, YTO TEMMbl FOO0OBOro
npupocTa BBoda CkBaxkmH B 2006-2018 rogax
M3MEHANNCHL B amnanasoHe oT -23% 00 +56%, 4to
CBUAETENBCTBYET O TOM, YTO pasBedoyHoe BypeHe

B 3TOT NEpuoL, BPEMEHW HE DbINO MPUOPUTETOM

0N HeTAHbIX KOMMaHWA, YTO CASPXKMBASIO TEMIMbI
npupocTa BocnpondeoacTesa MCB, ocobeHHO B nepuro,
hrHaHCOBO-3KOHOMUYECKMX Kpnancos 2009 1 2014-
2015 ropos. B 2017 1 2019 rogax cuTtyaLus ¢ BBOAOM
pa3BeoYHbIX CKBaXKUH CTana yyudllaTbCsl, rofoBble
MPUPOCTbI COCTaBNSAIN COOTBETCTBEHHO 21,3% 1 6,2%
(o9 2018 roga gaHa npegBapuUTenbHas OLEHKa — MPUM.).
OTOT NOPSAOK, Cyas Mo 3asBeHVSIM, COAePXKaLMMCS B
CtpaTteruu, rocyaapcTBo HaMepeHo N3MEHUTb.

BpemeHHas ctabununsauus

Tem He MeHee 415 TOro, YTOObI AOCTUMHYTb LIENEBbIX
3HAYEHNIN OO BEMOB A00bIHM, N30BPAKEHHBIX HA AMarpaMmme
1, 0OHMX reoioropaseenoyHbIX PabdoT U pas3BedoyHOroO
BypeHnsa Mas1o. OBbIMHO OHM MOSIOXKUTENTBHO BIIMSKOT Ha
06bem 00bblHM C BPEMEHHBIM STaroM MPUMEPHO B MATb JIET.

OOHOBPEMEHHO HEODXOOMMO NOAAEPXKMBATb OOBEMBI
0006bI4N Ha y>xe pasdpabaTbiBaeMbIX MECTOPOXKOEHNSIX
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drilling during this period of time was not a priority for oil
companies, which held down the increase in replacement
of the Mineral Raw Material Base, especially in the period
of financial and economic crises of 2009 and 2014-2015.
In 2017 and 2019, the situation, putting exploratory wells
into production, began to improve, the annual increase
was 21.3% and 6.2% respectively (Note: a preliminary
assessment was given for 2018). The state intends to
change this order, as judged by the statements contained
in the Strategy.

Temporary Stabilisation

However, geological exploration activities and exploratory
drilling are not enough to achieve the production targets
shown in Diagram 1. They usually have a positive effect on
the production targets with a time lag of about five years.

At the same time, it is necessary to maintain production
targets at the existing fields by all available production
methods, the most effective of which is a new production
drilling.

Diagram 3 shows the volume of putting new production
wells into production. From this diagram it follows that in
the period of 2016-2017, putting new production wells
into production almost always had a positive trend, with
the exception of 2009 and 2014, when this indicator
decreased by 7% and 6% compared with the previous
year respectively, which is much less than the failures in

www.rogtecmagazine.com



BCEMU OOCTYMHbIMM TEXHOSIOMMHYECKVMI CrOCOBamMu,
caMbIM 3(OMEKTUBHBIM U3 KOTOPbIX SBJISETCSH HOBOE
SKCrnyaraumoHHoe BypeHue.

Ha nnarpammve 3 nokasaHbl 06beMbl BBOOA HOBbIX
3KCMyaTaUMOHHbIX CKBaXKMH. 113 Hee cnedyer,

yTO B nepmon 2016-2017 ronos BBOA, HOBbIX
3KCMTyaTaLUVOHHbBIX CKBaPKMH MPAaKTUYECKM BCEeraa UMen
MOSIOXUTENBHYIO AMHAMKKY, 3a UCK/IKoHeHemM 2009 1
2014 ronos, kKorga aToT NokasaTtesib COKpaTWUICs No
CPaBHEHWIO C NPebIAYLIMM FrOAOM COOTBETCTBEHHO

Ha 7% 1 6%, YTO HAMHOIO MEHbLLIE MPOBAasIOB B

pa3BefoYHOM BypeHNn. ITO CBUAOETENbCTBYET O
BH/MaHUM, KOTOPOe HeTAHbIE KOMMaHWW YOEnstoT
3KCMyaTaUMOHHOMY BYPEHMIO, HAMPSAMYHO BANSIOLLIEMY
Ha 06beMbI 400bIYM HEPTU B CaMO KPaATKOCPOYHOM
MepcneKT1Be.

OpHako B 2018 rogy TeHaeHUMs nepenoMmnack. B
MPOLLIOM rody 6b1/10 BBEAEHO, MO NpeaBapuTenbHbIM
oLeHkaM okos1o 8115 akcnnyatayyoHHbIX CKBaXKMH, YTO
Ha 0,8% HKe aHanorn4Horo nokasarens 3a 2017 rop.

[Mpn 3TOM 06bEM O0ObIMN HEDTY HE TOSIbKO HE
COKpaTuiCcs, HO 1 BO3poc Ha 1,7%. B otnnume

OT NpedblayLmX 1eT, cTabunmsaums 06bEMOB
3KCMyaTaumMoHHOro BypeHns He TONbKO He MpuBena
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exploratory drilling. This goes to prove the attention that
oil companies pay to the production drilling, which directly
affects oil production targets in the short term.

However, in 2018, the trend changed. According to
preliminary estimates, about 8115 production wells were
put into production the last year, which is 0.8% lower than
the same indicator for 2017.

At the same time, oil production did not decrease, but
surprisingly increased by 1.7%. Unlike previous years,
the stabilization of production drilling did not result it a
drop in production targets, but, on the contrary, was
accompanied by an increase in this indicator.

This result was achieved through a combination of the

following factors:

¢ big driling meterage in past years;

e Increase in horizontal drilling meterage;

e widespread use of multi-stage hydraulic fracturing when
putting horizontal wells into production;

e carrying out cheaper side-tracking operations in some
enterprises.

The question is: how long will the stagnation of production

drilling meterage last? The answer to it can be obtained by
analyzing the situation on the drilling market.

PEN-O-TRATOR

Excellence Evolved

CyLiecTBeHHOE U3MEHEHME B
KOHCTPYKLMK BallimaKa-paclumpuTens

MNepBbii B oTpac/v 6alimak-
pacLuMpuTeNb C peasbHOWM
BO3MOYKHOCTbO HACTPOMKM

YcoBepLUEeHCTBOBaHHbIM cnocob
MPOXOXKAEHUS YCTyna B CTBOJIE
CKBAXKMHbI

XapaKTepucTukm
' ycoBepLIEHCTBOBAaHHOM OYMUCTKM
cTBO/a

Mepbl no onTumnsaumm
BO3MOYKHOCTEN KOHCTPYKLMK ANA
bypeHun
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[narpamma 3: BBOA, 9KCnyaTtauMOHHbIX CKBaxKMH B Poccum B 2006-2018 rr.
Diagram 3: Putting of production wells into production in Russia in 2006-2018

K MageHnio [o6bIuK, a HA0BOPOT — COMPOBOXAATACH

yBEIMHYEHNEM 3TOIO NoKa3aTesid.

OTOT peaynbTar Obl1 AOCTUNHYT 3a CHET COHETaHMS

cnefyroumx (akTopos:
° BoNbLUMX 06BHEMOB BYpeHUS B
npoLLSIble rodbl;

* pocTa 06bEMOB rOPVBOHTASTBHOTO

BypeHvst;
® LLIMPOKOrO MPUMEHEHMS
MHoroctagunHoro Pl npw

BBOOE MOPU3OHTaJIbHbIX CKBaXKUH;

® MPOBEAEHMS B HEKOTOPbIX
npeqnpusaTusx 6onee
delieBbix onepaunn 36C Ha
OENCTBYIOLLIVIX CKBaXKMHAX.

BcTaeT BONpoc — HaCKObKO
[0ONTOBPEMEHHON OKaKETCS
cTarHaums oobemMoB
3KCMyaTaumMoOHHOro BypeHna’?
OTBET Ha HEMO MOXXHO MOJSTY4UTb,
NpoaHaM3MpPOoBaB CUTYaLMIO Ha
PbIHKE BypeHus.

B nocnegHve rogpl B o6nactu
3KCMyaTaLUnoOHHOrO BypeHns
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In recent years, a very unpleasant trend has emerged
in the field of production drilling - a drop in its efficiency,
which can be estimated as the ratio of the increase in
penetration and the increase in oil production, or the
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[unarpamma 4: SPdPeKTMBHOCTb BypeHns B OTAEbHbIX JOObIBAOLLYX Npeanpuatnax Poccun B

2015-2017 rr., %

Diagram 4: Drilling efficiency in selected Russian mining companies in 2015-2017, %
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HamMeTUNacb O4YEHb HEMPUSATHAA TEHOEHLMS — MageHne
ero apHeKTNBHOCTU, KOTOPOE MOXHO OLIEHUTDL, Kak
COOTHOLLIEHME NPUPOCTa OO BEMOB MPOXOAKM U NPUPOCTa
obbema 0obbIHM HETU, UM MPUPOCT A00bIYM OT

opgHowm onepauun. Hanpumep, B Tederme 2015-2017
rogoB B «<PH-CtaBponosibHedTeraze» (CHIN) obbem
NPOXoaKu BblpoC Ha 21,4%, a 06beM 006bi4n — Ha

7,8%, B «PH-BapberanHedTerase» (BHI) pocTt 6ypeHus
Ha 25,8% npuBen K yBeMHYEHUIO [OObIYM TN Ha

1,9%, B «PH-TypHedTerase» (IMHIN) npoxoaka Bbipocaa
Ha 96,8%, a pobblva cokpaTunack Ha 13,2%, B «PH-
tOraHckHedTerase» (OHI) yBenmyeHne Npoxookm Ha
136,9% conpoBoxaanoch nageHnem aobelkm Ha 1,3%.
3Ta 3aKOHOMEPHOCTL OcTasiack BepHow 1 ans 2018 roga
(cM. rarpammy 4). MNpryem He TONbKO a5 BypeHus,

HO 1 3ape3ok BokoBbIX cTBOI0B (BBC), onepauuii
rmapopaspbiBa nnacta (MPIM) 1 kanuTanbHOro peMoHTa
ckBaxKuH (KPC).

YnenbHas aphekTMBHOCTb Onepaumii NoBbILLEHNS
HehTeoTAauM MiacTa U HTEHCUMVKaUM 0o6bIuM 3a
nepwog 2007-2018 rr. cokpaTtunack: HoBoe bypeHne — Ha
21%; 3BC — Ha 35%; Pl — Ha 100%; KPC — Ha 28%

(cM. rnarpammy 4).

s Toro, 4Tobbl B COYETAHNM C MPOLIECCOM
Bocnpoussoactea MCE npenotepatuth cnag 06beMoB

increase in production from a single operation. For
example, during 2015-2017, RN-Stavropolneftegaz (SNG)
penetration increased by 21.4%, and production — by
7.8%, while RN-Varioganneftegaz (VNG) increased drilling
by 25, 8% led to an increase in production by only 1.9%,
in RN-Purneftegaz (PNG), the penetration increased by
96.8%, and production decreased by 13.2%; in RN-
Yuganskneftegaz (YNG), an increase in penetration by
136.9% was accompanied by a decline in production by
1.3%. This pattern remained true for 2018 (see Diagram
4). And not only for drilling, but also for sidetracking,
hydraulic fracturing operations and well workover.

The specific efficiency of operations for oil recovery
enhancement and production stimulation for the period
of 2007-2018 decreased: new driling — by 21%;
sidetracking — by 35%; hydraulic fracturing — by 100%;
well workover — by 28% (see Diagram 4).

In order to prevent the decline in oil production in

combination with the replacement of the Mineral Raw

Material Base, there are the following ways:

¢ increase the number of operations for oil recovery
enhancement and production stimulation in all the
diversity, including new drilling;

¢ technologically improve operations in order to fully
increase their specific efficiency.

Mbl paclwmpunm Hauy
NNHENKY NPpOoayKLAM 1
FOTOBbI NMPEASIOKNTL
HOBbIE TEXHONOT .,

Hawa komnaxua npefoctasndeTr NONHbI ACCOPTUMEHT MHCTPYMEHTOB

A9 3aKAHYMBAHNSA CKBAXWH, BK/HOYASA BbICOKOHAAEKHbIE CUCTEMDI
MOABECOK XBOCTOBUKOB, NPOOKK Ans PI1, BHYTPUCKBaXMUHHbIE

npefoxpaHnTeibHble KnanaHbl, a TakxXe MHTeNNEeKTYa /lbHble TEXHONOr K

N0 3aKaH4YMBaHMIO, KOTOPbIe CNOCOOHbI 0becnevnTb elle 6oNbLIYIO

HafeXHOCTb NpoLecca M MakCMManbHO yBEANYUTb 3PPEKTUBHOCTb

NpUTOKa YrNeBoAOPOAOB NOCAE NPOBEAEHNS UHTEHCUPUKALMN.

Mony4nTb NoAPOBHYI0 MHPOPMALMIO O TOM, KaK HallM HOBble TEXHONOM MK
3aKaH4YMBaHMS CKBaXMH MOTYT obecneynTb 3heKTUBHOCTb BalIMX

onepaumii, Bbl MOXeTe, MPOVAs Mo CChike
nov.com/completiontools.com

Bbl MOXeETe CBSI3aTbCs C HaMmu No 371. noyTe completiontools@nov.com

Completion &
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006bluM HedPTN ecTb cneayoLme NyTu:

° yBEIMYMBATb KOSIMYECTBO OnepaLyi NOBbILIEHNS
HedbTeoTAauM NIacToB U UHTEHCUVKALMM O0DbIYM BO
BCEM PasHOObpasnmn, BKJtoHas HOBOE BypeHME;

® TEXHOJOrMYECKM COBEPLLEHCTBOBATL onepaLmm, YToob!
BCEMEPHO MOBbILLATE VX yAeSbHYH 9DMEKTUBHOCTb.

[MPUMEHUTENBHO K BYPEHUIO 3TO O3HAYAET:

® abCOJIKOTHBIN 1 OTHOCUTESTbHBIM POCT FOPU30HTASTBHOIO
BypeHns B 06LLEM 06BEME SKCTTyaTaUMOHHOO BypeHIs;

° yBESIMYEHWNE OJIMHbI FOPU3OHTATbHBIX YHaCTKOB;

* HoJiee LUIMPOKOE MPUMEHEHWE ornepaLmi
MHorocTtagunHoro PrT;

® B CllyYae NpUMeHeHNss MHorocTaauinHoro PI:
yBE/IMYEHNE YCa CTaaMA, POCT A0/ M UCMOBE30BaHMA
ynpaBnsieMbIX KOMMOHOBOK 1 MPUMEHEHE
MoHUTOpPUHra IPrT.

TenpeHuun 2018 ropa

HencteutensHo, HaunHasa ¢ 2010 roga, B cdepe dypeHust
NPOVI3OLLININ Ka4eCTBEHHbIE TEXHOSIOTMYECKNE N3MEHEHUS.
Lons ropnaoHTanbHOro dypeHnst B obLLem obbeme
3KCMJyaTaUmoHHOM NPOXOaKM cTana 6bICTPO BO3pacTaTb
6narofapst COBEPLLEHCTBOBAHMIO TEXHNYECKOMO
OCHalLLIEHWSI COMPOBOXAEHNS BYpeHMs, Hanpumep,
obopyaoBaHVs TENEMETPUN U KapoTarka BO BPeEMS!
OypeHus.

With reference to drilling, this means:

e absolute and relative increase in horizontal drilling in the
total production drilling meterage;

e increase in the length of horizontal sections;

e wider use of multi-stage hydraulic fracturing operations;

e if the multi-stage hydraulic fracturing is used, an
increase in the number of stages, an increase in the
share of use of controlled assemblies and hydraulic
fracturing monitoring.

Trends in 2018

Indeed, qualitative technological changes in drilling have
taken place since 2010. The share of horizontal drilling in
the total operational penetration began to grow rapidly due
to the improvement of the technical equipment for drilling
support, such as measuring and logging while drilling.

In 2018, the horizontal drilling meterage reached a level
of about 12.8 min m (preliminary estimate - note), having
increased by 14% over the year (see Diagram 5).

Horizontal drilling exceeded a 45% share of the total
production drilling by the end of the year.

In 2018, the number of completed horizontal wells
reached approximately 3458 pieces, having increased by
16% over the year (Diagram 6).
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- 20%
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— FopusoHTanbHoe GypeHue, MJH M
Horizontal drilling, min m
Bcero, MsiH m
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opoBou npupocT o6bema ropnaoHTanbHoro 6ypeHus, %
° Annual increase in the volume of horizontal drilling,%
Jons ropusoHTaNbHOro 6ypeHust B aKcrnyaTauyuoHHOW npoxoake, %

The share of horizontal drilling in the operational penetration,%
Victounnk: LAY TOK, aHanma RPI - Source: TsDU TEK, RPI analysis

[narpammva 5: [uHamrka o6bema roprsoHTasIbHOMO M HaK/TOHHO-HamnpaBAeHHOro bypeHust B Poccuin B hnamnyeckom BelpakeHun B 2006-
2018 rr., M/IH M
Diagram 5: Trends of horizontal and controlled directional drilling in Russia in physical terms in 2006-2018, min. m
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B 2018 rogy obbem ropnsoHTaNbHOro BypeHns 4oCTur
YPOBHS NpuMepHO B 12,8 MH M (MpegBapuTenbHas
OLIEHKa — MPWYM.), YBEIMYMBLLMCH 3a rog Ha 14% (cm.
avarpammy 5).

Mo uToram roga ropusoHTaNIbHOE BYPEHME MPEBBLICUIO
000 B 45% OT BCero akcnyaTauyoHHOro 6ypenust.

B 2018 rogy 4ncno ropu3oHTasIbHbIX CKBaXKMH,
3aKOHYEHHbIX CTPOUTENBLCTBOM, OOCTUMI0 MPUMEPHO
B 3458 egnHnl, yBennumBLUMUCE 3a rog Ha 16%
(onarpammy 6).

["Opu30oHTasbHbIE CKBaXKWHBLI AOCTUrAN 00n 43%
OT BCEX SKCMJTyaTaLMOHHbIX CKBaXKMH, 3aKOHYEHHbIX
CTPOUTENBCTBOM.

B 2018 rogy npooos/mkunack TEHOAEHLMS YBENYEHNS
CcpedHeN OJIMHbI FOPUSOHTasTbHBIX YHaCTKOB CKBXKMH,
HameTmBLUasAca B 2010-2018 rogax. B 2010 roay,
korga B Poccum Havancs aMHamMnyHbIA POCT 06beMOB
FOPU30HTa/IbHOIO BYPEHNS, CPEeaHsAst BEMYMHA
rOPU30HTasIbHbIX CEeKLMIA Bblna paBHa nprmepHo 300
M. B 2011-2018 rogax o1ig MaTteprkoBbIX CKBaXKWH
3TOT NMokasaaTeNb AOCTUI BENNYMHbLI B 750-850 M

(c™m. prarpammy 7). CornacHo ougHKkam OTpacsieBbIX
aKcnepToB 1 aHanmay RPI, B 6nvxaniune 5-7 net
cpenHast OsiMHa MaTepUKOBbIX FTOPU30HTasTbHBLIX CEKLMI

The share of horizontal wells reached 43% of the total
completed production wells.

In 2018, the trend of increasing the average length

of the horizontal sections of wells, emerging in 2010-
2018, continued. In 2010, when the dynamic increase in
horizontal drilling began in Russia, the average length of
horizontal sections was approximately 300 m. In 2011-
2018, this figure reached 750-850 m for onshore wells
(see Diagram 7). According to estimates of industry
experts and RPI analysis, the average length of horizontal
onshore sections will reach about 1.3 thousand meters in
the next 5-7 years. By 2030, this indicator may increase to
1.5-1.7 thousand meters.

It should be noted that the length of the horizontal
sections of offshore wells can even now reach even
further. For example, in certain wells in the Yu. Korchagin
field within the Russian sector of the Caspian Sea
(Northern block, «LUKOIL») exceeds 4 thousand meters.

Production wells that are drilled from the shore and
intended to develop coastal offshore fields have the
greatest lengths of horizontal sections. For example, within
the framework of the Sakhalin-1 project implementation,
wells with a horizontal section length of about 11

thousand meters were drilled using the Yastreb drilling rig
during drilling from the shore of the Chayvo field.

- UHHOBALlMOHHbIE
- CUCTEeMbl
ep-e.com  WU3MepeHUA rasa

* TexHonorusi UsMepeHus 1 perynmpoBaHus pacxofa rasa
° NamepeHue KoiMyecTBa rasa
* OnpegeneHne KayecTBa rasoBbIx Npo6

* KanuépoBka pacxoaa razaoo6pa3sHbix BeLLeCTB

° PerynupoBaHue faBrieHns rasa

ﬂpMMep CUCTeMbl gnda naMepeHusd rasa:
McnbiTaTenbHbli cTeHg GMC cosfaH cneymnanbHo Ana KannbposKm
BbITOBbIX CYETUMKOB rasa (MeMBpaHHbIX, YNIbTPa3BYKOBbIX,
TEPMO3NEKTPUYECKHX). [TOCKONbKY UCMbITaTeNbHbIM CTEH]

UMeeT MOLYNbHYHO KOHCTPYKLIMIO, MOABUAACH BO3MOXHOCTb
KOMBUHNPOBATb 3aXKMMHble YCTPOMCTBA AS19 ra30BbIX CYETUNKOB
—0T 1x6 [0 4x6. Takaa KOHCTPYKLMA NO3BOSIAET OAHOBPEMEHHO
NPOBOANTb UCMbITaHWe oT 1 Ao 12 cueTymKoB. [pu napannensHoM
NOAKOYEHNN MOXHO CUHXPOHHO TECTMPOBATL U NPOBEPSTH
repMeTMYHOCTb 12 CHeTUMKOB. MpoBEPKa Ha repMETUYHOCTb
NPON3BOANTCA aBTOMATUYECKMN.

McnbiTaHne CHeTUYMKOB rasa OCYLLECTBSETCH B Tpex 1 6osee
TOYKax M3MepeHuin. B KayecTse AaTymKa pacxoda 1cnonbayercs
rpynna v3 Tpex 3ByKoBbIx cones. Mpu Heo6XoanMOoCTH aTa
rpynna MeHSeTCA B HECKOJbKO ABUKEHUIA. [10STOMY Ha OfIHOM
CTEHAE MOXHO KanmbpoBaTh A0 NATU PasfnyHbIX TUMOB rasoBblx
CYETUMKOB.

B kauecTBe JOMNOHUTENBHOM OMNLMM UCMOMb3YEeTC KOMBUHALMA
13 OeBATU conesl. TakiMM 06pasoM, MOXKHO co3aTb A0 512 pasHbIx
TOYeK MoToKa.

3TO 3HAYMT, YTO ra30Bble CHETUUKM NSTN TUMOB MOXHO

MCMbITbIBaTb, HE MEHAA NMPK 3TOM conna.
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PykoBoauTeNb HanpaeneHus:
pacxogomeTpus

Ten.: 8(495) 646-22-94 n06.101
Mo6.: 8(916) 994-0-980
ap@tektech.ru
www.tektech.ru
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[unarpamma 6: [MHammKa KOIMYeCTBa CKBaXKMH, 3aKOHHYEHHbBIX CTPOUTEIBCTBOM B FOPU30HTASIBHOM Y HAKJTOHHO-HanpaBieHHOM BypeHn B
Poccum B 2006-2018 rT., CKBaXKMHbI

Diagram 6: Trends of the number of completed wells in horizontal and controlled directional drilling in Russia in 2006-2018, wells

OOCTUrHET npuMepHo 1,3 Tbic. M. K 900 850
MeTpPbI 800
2030 rogy aTOT NoKasaTteslb MOXXET 800 Metors
BospacTth o 1,5-1,7 TbiC. M.
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FOPUBOHTaSTbHBIX CEKLIMIA MOPCKX
CKBaXKVH y>KE B HaCTOSALLEe Bpems 500
MOXKET AOCTUraTh H60JIbLLIMX

3HadeHun. Hanpumep, aToT 400
rokasatesib 419 OTAesbHbIX

CKB2XXVH Ha MECTOPOXXAEHWN VM. %0
KO. KopyariHa B pOCCUMCKOM 200
cekTope Kacnmnckoro Mopsi
(CeBepHbIit 610K, «JTYKOWST») 100
MpPeBbILLaET 4 TbIC. M.
2010 2011 2012 2013 2014 2015 2016 2017 2018
HanbonbLumne 3Ha4eHVs 4 mHbI WcTounvk: ananma RPI - Source: RPI Analysis

FOPU30HTa/TbHbIX Y4aCTKOB
VMEKOT 3KCrayataunOHHbIE
CKBaXKVHbI, BypsiLLmecs ¢ bepera

[narpamma 7: OuHamMmrka cpeaHen onHbl roOpU3oHTa bHbIX cexkumin B 2010-2018 rr., m
Diagram 7: Trends of the average length of horizontal sections in 2010-2018, m
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1 NpeaHa3HavYeHHble 419 pas3paboTky MPUBPEXKHbIX
MOPCKMX MECTOPOXAEHWM. Hanprmep, B pamkax
peanmsaumm npoekTa «CaxanuH-1» npu pasbypmBaHnm
C bepera MecTopoXXaeHns HarBo ¢ MOMOLLIbIO HA3EMHOM
OYypPOBOW YCTAHOBKM «ACTped» BYpUINCh CKBaXKMHbI C
OJIMHOM rOPU30HTaIBHOMO y4acTka oko1o 11 Teic. m.

Ewe ogHon TeHaeHUmen, npogomkmeLenca B 2018

roay, 6bI10 HabupatoLee 0BOPOTbI MPUMEHEHNE
MHorocTaguiHoro I'PI (MITPT) npu cTponTenscTee
FOPU30HTA/TbHBIX CKBaXKMH. OCOBEHHOCTBIO OnepaLmmn
MIPI1 aBnseTcsa NOCTOSAHHOE MOBbILLEHME X
TEXHOSIOMMHYECKOW CIOXKHOCTW, BbIDXKEHHOE, B MEPBYHO
oYepedb, B KOMYECTBE NPOBOAVMbIX CTaauin. B 2018
rogy CPEeOHEB3BELLEHHOE KOMNYECTBO CTaaui onepaummn
MIPI coctaBuno npumepHo 6,5 eauHuL. Npn aTom
CcpedHee KOIMYECTBO CTaam Mpu onepaumysx Ha
FOPU30OHTASTbHBIX CKBaXKMHAX I BOKOBbIX MOPU30HTaSTbHbIX
CTBONAX OT/IMHANIUCh; HA FTOPU3OHTAasIbHbBIX CKBaXKMHAX B
CpeaHeM NPOBOANIOCH OKOO 7 CTaAui 3a onepauuio,
Ha BOKOBbIX FTOPU3OHTasTbHBIX CTBOIAX — MPUMEPHO

3 ctagun. B nepcnekTuee 2025-2030 rogos MITPI1 ¢
KOIM4eCTBOM cTaau B 18-20 egnHuL, ByayT xapakTepHbl
01 3aNeXen CNaHUeBOV HETU 1 OTIOXKEHUI
BarkeHOBCKOW CBUTBI.

B 2018 rony paccraHoBka cui Ha pbiHKE DypeHns
CO CTOPOHbI 32Ka34MKOB MO CpaBHeHWo ¢ 2017
rOOOM Ka4eCTBEHHO MOYTU

He n3meHunnace. epBoe n
BTOPOE MecTa no 06bemy
MPOXOAKM B CYMMAPHOM
ByperHun (akcnyaTauyoHHOe
NC Pa3BeoHHOE) 3aHMaN
COOTBETCTBEHHO «POCHEDTH»

n «CyprytHedTeras» (42,2%

1 18,3% OT BCel POCCUNCKOMN
npoxodku B 2018 roay, CMm.
avarpammy 8). «PocHedTb»
HECKO/bKO COKpaTuia CBOO
OO0 Ha pbIHKe BypeHus,

npw 3TOM e€ OTPbIB OT
«CypryTHedTerasa» cokpaTuncs
c 24,1% 0o 23,8%.

TaTtHedTb 5.5%
Tatneft 5.5%

asnpom HedpTb 6.3%
Gasprom Neft 6.3%

Ha ponto octaneHbix BVIHK
CyMMapHO npuwiock 28,9% ot
COBOKYMHOIMO 06bema NpoxoaKu/
B CYMMapHOM BypeHum.

Kak gonro npognurcsi
ctarHauusa?

Mo HalMM oLeHKam obbeMbl
NPOXOAKV B Pa3BEA0HHOM
OypeHuK, B HaCTosLLEe Bpems
HEHaAMHOI O MNpeBbIiLLatoLLpe 1

6ypenunsa B 2018 ., %
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PyccHedotb 1.8%

BawHedTb 1.8%
Bashneft 1.8%

CnaBHedoTb 2.7%
Slavneft 2.7%

JTIYKOW 10,8%
LUKOIL 10.8%

Another trend, which continued in 2018, was the
increasing use of multi-stage hydraulic fracturing (MSHF)
in the construction of horizontal wells. A feature of MSHF
operations is the constant increase in their processing
complexity expressed primarily in the number of stages
carried out. In 2018, the weighted average number

of stages of MSHF operations was approximately 6.5
units. In this case, the average number of stages during
operations at horizontal wells and sidetracks differed:
about 7 stages per operation were averagely carried out
at horizontal wells, and about 3 stages per operation —
at horizontal sidetracks. In the perspective of the years
2025-2030, the MSHF with the number of stages per
operation equal to 18-20 units will be characteristic of
shale oil deposits and Bazhenov Formation fields.

In 2018, the alignment of forces in the drilling market

by customers did not qualitatively change compared to
2017. Rosneft and Surgutneftegaz (42.2% and 18.3%

of the entire Russian penetration in 2018, see Diagram

8), respectively, ranked first and second in terms of
penetration in total drilling (production plus exploration).
Rosneft somewhat reduced its share in the drilling market,
while its separation from Surgutneftegaz decreased from
24.1% 10 23.8%.

The share of the remaining VINKs accounted for 28.9% of
the total penetration meterage in total drilling.

Mpouue nponzsogutenn 10.7%
Russneft 1.8% / Other manufacturers 10.7%

PocHedoTb 42.1%
Rosneft 42.1%

100%-= 28.7

MJIH METPOB
min meters

CypryTtHedbTeras 18.3%
Surgutneftegaz 18.3%

VicTounuk: LAY TOK, aHanma RPI - Source: TsDU TEK, RPI analysis

[yarpamma 8: [1onn OCHOBHbIX 3aKa34MKOB Ha PbIHKE 3KCMyaTalUMoHHOMO 1 Pa3BesoqHOro

Diagram 8: Shares of major customers in the market of production and exploration driling in 2018, %
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PRODUCTION &

MJTH M B rof, Bpsag v K 2024 rogy npeodonetoT pybex B
1,25 MNH M (EC/IM, KOHEYHO, POCCUNCKIME BNIaCTU, B CBETE
onobperHon Ctpatervm passutia MCB PO He BeeayT
KaKMX-NMB0 HanorosbIx, MO0 APYrX CTUMYMNPYHOLLX
Mep 015 HeTSHbIX KOMMaHWin B 06/1aCTV PasBeaoyHOro
oypeHusi).

B 10 e Bpems cTarHaums 06 bemMoB 3KCnyaTaLUMOHHOMO
BypeHVs HE MOXKET pacnpocTpaHnTbes Ha 2019 roa, Tak
Kak aTO NpuMBedeT K cnady Aobbluu, a He K ee POCTY, Kak
3TO 3a9BneHO B CTpartermm.

B uensax BbINOSIHEHNS CHOPMYIMPOBAHHBLIX
[MpaBNTENBCTBOM MPOrHO3HbIX NMoKasaTenen no
HetbTenobblde K 2024 rogy 06beM SKCnNyaTaLOHHOMO
OypeHnsa OOMKEH OOCTUYb NPUMEPHO 41-43 MH M B rog,
Mpwn 3TOM, MO HaWMM pacyeTam, K 2024 rogy okono 77%
OT BCEW CYMMAaPHOW MPOXOAKMN B SKCMyaTau/IOHHOM
OypeHnn ByaeT NPUXOONTLCA Ha CTapble
MECTOPOXOEHMS, AN COXPaHEHNS HA HUX 0ObemMa
006bI4n. OcTaBLUMECSH 06BEMbI SKCMTyaTaLIOHHOMO
OypeHVs NpUaYTCS Ha HOBble MECTOPOXKAEHVIS,
BBeOeHHble nocne 2018 roga. B 1o e Bpems
pesybTaTbl PasBegoyHOro bypeHnst, NPOBEAEHHOMO B
2019-2024 rogax, Ha4HyT BNMATb Ha 06 beMbl JOObIYK
yxe 3a npepenamn 2024 roga.

CymMmapHas 0ons aKCnnyaTaLyoHHOro 1 pa3Bego4HOro
OypeHns B HACTOSILLIEE BPEMS NPEBLILLAET 27 %

OT BCero ob6bema HepTECEPBUCHOIO PbiHKA, U He

OYOET CYLLECTBEHHO MEHATLCA B BavpKanLLve rodpl.

Ecnv npubaenTb K aTOM LMdPE OO0 CEMMEHTOB
COMPOBOXOEHNST DYPEeHs, 3aKaHUMBaHWS CKBaXKWH, YCITyT
OypPOBbIX PACTBOPOB, A0JIOTHOMO CEpBMCa M NEPBUYHOIO
LEMEHTVPOBaHNS, HANPSAMYHO B3aMMOCBA3aHHbIX C
OypeHmnem, TO nx 0bLLIAas OONS BMIOTHYIO MPUON3UTCH K
50% oT BCcero oovema HePTECEPBMCHOMO PhbIHKA.

[MpUMEPHO Takyto »xe O0M0 DyAeT yaep KMBaTb CerMeHT
OypeHuna B bonee oTaaneHHbir nepuog 2022-2024 rogos.
B npoTvBHOM Cry4ae BCe NporHoabl, onvcaHHble B
CTpaterum, okaxkyTcs NnLLb 61arviMm NoXKenaHuaMm.

AHATUTNYECKNA OTHET «POCCUNCKUIM PLIHOK DYpPEHNs!
HeTAHbIX CKBaXKMH» BbIMyLLEH KoMNaHmen RPI.

o BonpocaMm, CBA3aHHbIM CO CTaTbEN M OTHETOM,
obpallanTeck no TenedoHam: +7(495) 5025433, +7
(495)7789332, e-mail: research@rpi-research.com.

www.rpi-consult.ru

How Long will Stagnation Last?

According to our estimates, penetration meterage

in exploration drilling, currently slightly exceeding 1
million meters per year, is unlikely to overcome the
1.25 million meters mark by 2024 (unless, of course,
the Russian authorities introduce any tax or other
incentive measures for oil companies in the field of
exploration drilling in the light of the approved Strategy
for Development of the Mineral Raw Material Base of
the Russian Federation).

However, the stagnation of production drilling meterage
cannot extend to 2019, as this will lead to a decline

in production, and not to its growth, as stated in the
Strategy.

In order to meet the forecast oil production indicators
formulated by the Government, the production drilling
meterage should reach approximately 41-43 million
meters per year by 2024.

At the same time, according to our calculations, about
77% of the total penetration in production drilling will

fall on mature fields by 2024, in order to maintain their
production. The remaining meterage of production drilling
will fall on new fields which will come online after 2018.
However, the results of exploration drilling carried out in
2019-2024, will begin to influence the production targets
already after 2024.

The total share of production and exploration drilling
currently exceeds 27% of the total oilfield service market
volume, and will not change significantly in the coming
years. If the share of drilling support, well completion,
drilling mud services, bit services and primary cementing
services directly related to drilling is added to this figure,
their total share will be close to 50% of the total oilfield
service market volume.

Approximately the same share will be occupied by the
drilling segment in the more distant period of 2022-2024.
Otherwise, all the forecasts described in the Strategy will
turn out to be only good wishes.

The analytical report “Russian Market of Qil Drilling” was
issued by RPI. For questions related to the article and
report, please call: +7(495) 5025433, +7 (495)7789332,
e-mail: research@rpi-research.com.

www.rpi-consult.ru
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