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LlemeHTMpoBaHune: PbIHOK noAa aaBfieHUEM
Cementing: A Market Under Pressure

|_| €PCIMEeKTBbI PA3BUTNA PbIHKA LIEMEHTVPOBAHNA
B He(bTeOobbIBarOLLEN OTpac/n Poccum
onNpPenenaTca BNSAHMEM U B3aUMOAECTBMUEM LIENOro
psioa hakTopos, cpeay KOTOPbIX dyHOAMEHTa IbHbIE
oTpacsieBble TpeHObl, TEXHOJIOMYECKNN KOHCepBaTn3Mm,
KOHKYPEHLVISI MeXX [y TEXHOSIOTMYECKUMU CepBMCaMM

1 cneumndunyeckme ynpasneH4eckne BbiaoBbl. CTaTbs
00630pHO paccMaTprBaeT Bee 3TN (DaKTopbl, C aKLEHTOM
Ha KNKOYEBbIX acrnekTax yrnpaBieHNA.

(A) TekyLLee COCTOSAHUE PbIHKA
LLeMEeHTUPOBaHMNA

Kpennerne CKBaXXMHbI ABMFETCA HEOTHEMSIEMOW
4YacTblO MPOLECCa ee COOPYXKeHusl. B oTnnumve ot
OOMBLUMHCTBA OCTa/IbHbIX BUOOB paboT KpenneHne
ABISIETCSI HEBOCMPOW3BOAMMbIM, 3aKJTIOUUTENBHbBIM
3Tanom COBMECTHOWM OESTENBHOCTU MHOMX CEPBUCHbIX
opraHmn3aumn. Heka4yecTBeHHOE KpenaeHe CBoOauT Ha
HET yCuvisl, HanpaeBeHHbIE HA CTPOUTESNLCTBO AAaHHOIO
06bEeKTa CUCTEMbI ODYCTPONCTBA MECTOPOXAEHUI.
LleMeHTVpoBaHMe — OAMH 13 TEXHOIOMMYECKMX
3/IEMEHTOB KPEMJIEHNSI CKBaXKMHbI, KOTOPbLIN, B
3aBMCMMOCTU OT BbINOSIHAEMbIX DYHKLNIA, ABNSIETCS B
Pa3IMYHON CTEMEHN 0DA3aTENbHBIM.

B cBa3u ¢ nameHeHnem CTPYKTYPbI N3BJ1IEKAEMbIX 3aracoB

HEeMTY NPETEPNENN CYLLIECTBEHHbBIE U3MEHEHNS 1 CaMm
[00ObIBAOLLME CKBaXKUHbBI. DTV N3MEHEHMS 0BYCOBIEHbI
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he outlook for the well cementing market within the

oil and gas production industry in Russia has been
impacted by several factors including fundamental sectoral
trends, technological conservatism, competition between
oilfield services, and specific management challenges. This
article briefly reviews all these factors, with a focus on the
key aspects of management.

(A) The Current State of the Well
Cementing Market

Well casing is an integral part of the well construction
process. The difference with most other kinds of service is,
well casing is a non-renewable final stage of joint activity
with multiple service companies. Poor-quality well casing
hamstrings all other efforts in a well. Cementing is one

of the technological elements of the well casing process
which, depending on the function it performs, is to a varying
degree, indispensable.

Due to the changing the structure of recoverable ol
reserves has been changing, the production wells
have undergone considerable changes as well. These
changes are driven by the intention to significantly
increase the wellbore contact area with the productive
reservoir. This explains the considerable growth of the
share of directional drilling (directional wells, wells with
horizontal section in a productive reservoir, multilateral
wells and sidetracks) within the total number of wells
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COMPLETIONS H

CTPEMJIEHMNEM K CYLLIECTBEHHOMY
YBENMYEHNIO NI0LLAaM KOHTaKTa
NPOOYKTUBHOMO MiacTa CO CKBaXKNHOWN.
VIMEHHO 3TM 0ObACHAETCS 3HAYUTEIbHbBIN
POCT A0/ HanpaB/IEHHOrO BypeHNs
(HaKTOHHO-HaMNPaBIEHHbIE CKBaXKMHbI,
CKBaXWHbI C FOPU30OHTaNIbHOW CEKLMEN B
NPOOYKTUBHOM M1acTe, MHOrOCTBOJIbHbIE
I MHOrO3ab0WHbIE CKBAXKWHbI) B OOLLIEM
fanaHce cTposLmMXcst ckBavkmH (Mpadrk
1), a TaKKe NOBCEMECTHOE NMPUMEHEHNE
TexXHO0rMIN rmapopaspbiea naacta (FPM).

YCNOXHEHWE TEXHOIOMUM CTPOUTENIbCTBA
HETAHbIX CKBaXKMH N POCT NX
MPOTSPKEHHOCTM 3aKOHOMEPHO MPUBENN

K YBE/MYEHMIO YAENbHbIX 3aTpaT Ha
OypeHnve. B Takmx yCnoBusiX ECTECTBEHHbIM
CTPEMNEHNEM HEDTEOOOLIBAOLLIX
KOMMaHWN SBNSieTCs obecnedeHme
NPVEMIEMOrO YPOBHSA 3dPEKTUBHOCTU
OypPOBbIX PAbOT, BblIpaXKatOLLENCH B
pasmMepe 3aTpar Ha eanHuLy 0obbiIBaeMon

NpoayKLUMW. [OCTUXKEHME NOCTABEHHON Lienm

OCYLLECTB/IAETCA MO ABYM OCHOBHbBIM HarpaBeHVsiM:

® yBe/MYeHvie 0TOopa NPOAYKLIMM 32 CHET YBENTNYEHUS]
NS0V KOHTaKTa C MPOAYKTUBHbBIM MIACTOM;

® CHUKEHWE CTOMMOCTU CTPOUTENbCTBA CKBAXKMH.

|_|epI/IO,EI, POCTa yaesibHbIX 3aTpaTt Ha CTPOUTENBCTBO
CKBaKNH CMEHWNICA TEHOEHLIMEN NX CHUXKEHNS

HaunHasa ¢ 2015 roga. K 2017 rogy
3TOT NokKaaaresib, COrflaCHO AaHHbIM
OTpacneBow CTaTUCTUKN, CHUSUICA
npakTN4eckn 0o yposH4a 2012

roga. lNokasatesib eburTta HOBbIX
3KCMJyaTaUMOHHbBIX CKBaXKMH 32 TOT XKe
nepmom, nokasasn pasHoHanpaBEHHYO
OVHaMKKy, HoO no ntoram 2017 roga

OH BbIN HYWXKE ypoBHA 2012 roga Ha

5% (Mpaduik 2), HeCMOTPSA Ha POCT
KOJINHeCTBa ropPn30OHTasIbHbIX CKBaXXKMH 3a
TOT >Ke nepuof 6osiee Yem B 3,5 pasa.

Kak pesynbTtaTt, obecrneyeHve B
nepwopg 2012-2017 pocTta oobbiyn
Hed TV cpepHUMN Temnamun 1,2%

B rof noTpeboBaso TEMMNOB pPocTa
KanB/IOXXEHWUI B 00ObIYY (B pybsisix) Ha
ypoBHe 6onee 10% B rop, (Mpadvik 3).

3aKOHOMEPHbIM 0BPa3oM, YNOMSIHYThIE
hakTopbl MOBAVSIIN HA TAKOW BaXKHbIN
aCMeKT CTPOUTENbCTBA CKBAXKMH

Kak UX KpenneHne. B cBsan ¢ aTum
NPELCTaBNAETCH aKTyaslbHbIM
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VIcTOUHMKM: AaHHble MuHaHepro, LIY TOK, cobcTBeHHbIE pacqéTbl
Sources: data from the Ministry of Energy, Central Control Department of the Fuel and Energy Complex,
own calculations

padhvk 1: Jonst ropnsaoHTasbHbIX CKBaXKUH B OBLLIEM KOMIMYECTBE HOBbLIX
3KCMNyaTaUMOHHbIX HEDTAHBIX CKBaXKH
Chart 1: Share of horizontal wells within the total number of new development wells

under construction (see Chart 1), as well widespread use
of hydraulic fracturing.

Growing technological complexity and longer wells have
naturally resulted in the increase of higher driling costs. Such
conditions naturally urge operators to achieve an acceptable
level of the efficiency in their driling operations that is
expressed in the volume of expenditures per unit of produced
ail. This goal is achieved via two routes:
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MIcTouHVKM: AanHHble MnHaHepro, LY TOK, cobCTBeHHbIE pacyéTbl
Sources: data from the Ministry of Energy, Central Control Department of the Fuel and Energy Complex,
own calculations

Mpacmk 2: OuHamuka oTpacneBbix nokasarenen (2012 = 100), B Lenom 1 cpegHeM no
P®: Jobblba HehTu, yaenbHas CTOUMOCTb MPOXOAKM B 3KCM/TyaTalUOHHOM BypeHnu,
cpe,u,an7| ,D,eﬁl/IT HOBbIX SKCrJlyatauMOHHbIX CKBaXXH

Chart 2: Dynamics of the industry indicators (2012=100), in total and in average across
the Russian Federation. Oil production, per unit cost of development drilling footage, the
average production rate of new development wells
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B 3SAKAHY/BAHVE CKBAXKINH

PacCMOTPETb MPUYMHBI 1 XapakTep N3MeHeHNs
TPeboBaHWI K KAYeCTBY KPEMeHWs, COOTHOLLIEHVS
MEePBUYHBIX 1 BTOPUYHBLIX METOLOB LIEMEHTMPOBaHIS,
OMHAMUKY Cpoca Ha AaHHble TEXHOMOMMUYECKNE YCyru.

PaCCMOTpeHI/Ie TEHAEHLWIN Ha PbIHKE LeMeHTMpOBaHA
CKBa>KVH CNedyeT 3a TeM, YTO LUeMeHTnpoBaHe

npeaHa3Ha4YeHo AN BbINOSHEHWS ABYX OCHOBHbBIX (OYHKLIMIA:

e obecrneveHrie yCrioBMn O1g 6e30nacHoOn n
LOrOBPEMEHHOM SKCMJlyaTaLMn CKBaXKMHbI;
° repMeTuU3aLms 3aTpybHOro NPOCTPAHCTBA CKBaKMHBI.

BbINosHeHe NepBoro yCroBMst B OCHOBHOM
noapasyMeBaeT CoxpaHeHne YCTOMYNBOCTU
CTEHOK CKBaXKMHbI. [epmeTn3aLms obecnedvsasT
NPenoTBPAaLLEHNE 3aKOMOHHbIX 1 MEXMIACTOBbIX
MepPEeTOKOB MEXAY PasHOHaMNOPHLIMI MiacTamu.

B coBpeMeHHbIX YCNOBMSX MacCOBOMO CTPOUTENbCTBA
HaMPaBIeHHbIX CKBaXKUH (OYHKLIMM NpeTepnenn
CYLLIECTBEHHbIE U3MEHEHMS. 3a1aun LIeMeHTUPOBaHMS
06caaHbIX KOMOHH B TEX MHTepBasiax CKBaXKMH, KOTOpbIe
He npefHasHaueHbl 015 CO3AaHMSA COOBLLEHNS MEXIyY
NPOOYKTUBHBIM M1ACTOM U BHYTPEHHM MPOCTPaHCTBOM
CKBaXKMHbI, OCTaJIMCb HEM3MEHHbIMU. MepMeTn3aums
3aTPY6HOro MPOCTPaHCTBA B 30HE MPOOYKTUBHOMO
naacTa MOXeT OCYLLIECTBATLCA U 6€3 NCMoIb30BaHS
LIEMEHTMPOBAHNA — B TeX CJly4asx, Koraa 3akaHuMBaHne
CKBa)KVH MPOBOAMTCS C UCTONb30BaHNEM OTKPbLITOrO
32608 UM C MOMOLLbHO HELIEMEHTUPRYEMbIX KOMIMOHOBOK.

CTpyKTypa n napameTpbl

e By achieving greater production yields due to a larger
wellbore contact area with the productive reservoir;
¢ By reducing well construction costs.

Beginning in 2015, the trend of increasing well construction
costs was replaced with the trend in a reduction of well
construction costs. By 2017 this indicator dropped down
to 2012 cost levels, according to the industry statistics. The
flow rate of new development wells demonstrated different
dynamics during the same period, but by the end of 2017
it was lower than in 2012 by 5% (see Chart 2), in spite of
the fact that the number of horizontal wells during the same
period increased more than 3.5 times.

As a result of this over the 2012-2017 period, to maintain
annual oil production growth at 1.2% the required increase
in capital investments, into production, (in rubles) is more
than 10% per year.

Consequently, the above-mentioned factors have had their
impact on such an important aspect of well construction
as well casing. Given this, it is important to look at the
causes and characteristics of the changing requirements of
well casing quality, the balance of primary and secondary
cementing methods, and the dynamics of demand for
these services.

Analyzing the trends in the well cementing market follows
the fact that cementing is designed to perform these two
major functions:

e to provide conditions for safe and long-term well operation;

pbIHKa 16%
B nocnennve 10 net (2009-
2018) PbIHOK LIEMEHTVPOBAHNS 14%

HETAHBIX CKBEDKMH

[AEMOHCTPUPOBA TEMMbI POCTa 12%

HVKe HedhTeCEePBICHOMO PhiHKa

10%
B Lienom. OTCTaBaHme OT TEMIMOB

POCTa PblHKa COBCTBEHHO BypeHns  go,

B JEHEXXHOM Bblpa>KEHNN 6b110

NMPEVIMEPHO ABYKPATHbIM, Mpn 6%
OTHOCUTESIbHO HEDOSBLLIOM

4%
OTCTaBaH B JMHaMWKe

dursnHecKMX NokasaTeem.

2%

PaspblB B TEMMax pocTa ¢ I l
TEXHOIOMNYECKMMI CEPB1CaMMU, 0% J [ | .

COMPOBOXKAAOLLVMN BypeHye, 2013 2014 2015 2016 2017 2018
Obl1 3HAYUNTENBHO BOSbLLE, -2%

[obblya, MAH.T.
Production, MMT

KanutanoBnoxxeHvsi B 4OObIHy

HT0 O6yCﬂOBﬂeHO VX 6ypr|M Capital investment in production

TEXHOSOTNYECKM Pa3BUTUEM U
PacLUMPEHNEM CMIEKTPA YCIIyT.
LiemeHT1poBaHmE B LESTIOM
OCTaeTCst CTabUIbHLIM CEMMEHTOM
KaK Mo COCTaBy BbINOIHAEMbIX
paboT, Tak 1 MO X OOBbEMY.

McTouHMKIM: AaHHble MinHaHepro, LAY TOK, cob6CTBeHHbIE pacyéTbl
Sources: data from the Ministry of Energy, Central Control Department of the Fuel and Energy Complex, own calculations

Mpachmk 3: drHamuka [obblum 1 KanBrioXeHn B 0obbiby B PD, nameHeHve K npedplayLliemy roay (%)
Chart 3: Dynamics of oil production and capital investments into oil production in the RF, changes in
comparison with the previous year (%)
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B 3SAKAHY/BAHVE CKBAXKINH

[lBe 0CHOBHblE 0B61aCTV MPUMEHEHNST LEMEHTUPOBAHVIS,
VMEIOLLINE pa3Hble LIeN, [EMOHCTPUPYIOT PasnyHble
TEHOEHLMM B CBOEM Pas3BUTUM: (@) Tam, rae Lefb
COCTOUT B 06ECNeYEHNN YCTONYNBOCTU KOHCTPYKLMM
(BHE MPOOYKTVBHbBIX MHTEPBAIOB), KOJIMYECTBO OrnepaLuin
YMEHbBLLIAETCS 3a CHET YMPOLLEHNSA KOHCTPYKLIMN
CKBaXKMH, B TO BpeMms Kak (6) B 0bnacTi obecrnedvenHms
repPMETUYHOCTU (B 30HE MPOAYKTUBHbBIX MHTEPBASIOB)
COKpALLEHVE MPOUCXOOUT 3a CHET USMEHEHNSA CXEM
3aKaH4Y1BaHNS CKBaXKMH.

OB6BEM POCCUNCKOrO PbIHKA LIEMEHTVPOBAHNS OLIEHBAETCS
B 58-60 mnpg, py6. M3 Hux mpumepHo 55% npuxoautes

Ha LIEMEHTUPOBOYHbIE PabOoThI Ha CTaaMM 3KCTyaTaLym
CKBa2XKMH (BTOPUYHOE LIEMEHTUPOBaHVIE), KOTOPOE B
OCHOBHOM MPUMEHSIETCS B pamMKax orepaLiyii KanTabHOro
pemMoHTa ckBaxxmH (KPC) 1 mpu noaroTtoBke K [PI1. St1oT
CErMEHT [EMOHCTPUPYET B0J1ee BbICOKME TEMMbI POCTA

MO CPaBHEHNIO C LIEMEHTUPOBAHMEM MPU CTPOUTENLCTBE
CKBaKVH (MEPBUYHBIM LIEMEHTUPOBAHNEM).

®yHOamMeHTasbHbIM (hakTOpPOM pocTa A5 PbIHKa
BTOPWYHOIO LIEMEHTUPOBaHNS ABNSETCA CTapeHmne
3KCMyaTaUyOHHOO hoHOAa CKBaXKH. ABCOTHOE
BOMbLUMHCTBO onepauui — PEMOHTHO-N30ALIMOHHBIE
paboThbl (PVIP) pasnmyHbIX BUOOB Ha OCHOBE
LeMeHTUpPOBaHNS. [1n1s 3TOro cermeHTa XapakTepHb!
BbICOKW YPOBEHb TEXHOOMMYECKON CMIOXKHOCTH,
npoBeaeHne onepauuii B yCA0BUSX Aenupta HagéxKHbIX
OaHHbIX MO CKBaXKWMHE 1 Kak pe3yibTaT — HU3KNA YPOBEHb
YCMELLHOCTM onepauyii.

PocT 3aTtparT Ha BTOpUYHOE LIEMEHTUPOBaHNE CBA3aH

C (hOHOOM CKBaXKVH BbICOKOW MPOOYKTUBHOCTU U
CTOVMMOCTU, BCNEACTBME YCOMXHEHNS X KOHCTPYKLIMN 1
cocTaBa 060pyaoBaHNS.

B uesnoM, yoenbHbin BEC LEMEHTUPOBAHWA B pacxoaax Ha
CTPOUTENBCTBO CKBAXKMH B POCCUNCKOM He(pTenobbI4e
COOTBETCTBYET CPEAHEMUPOBOMY (5-7%), HO MPUMEPHO

B 2 pasa Hxe, yeM B CLLIA — 4TO CBSA3aHO C BbICOKOM
OOJEeN CKBaXKWNH CO C/TIOMHOW KOHCTPYKLMEN, padHnLEN

B CTaHOapTax LEMEHTUPOBaHNS, YPOBHE U LIEHE
NPUMEHSEMOro 060pya0BaHMS (OCODEHHO OCHACTKM),
YPOBHE 3apniaT 1 HEKOTOPbLIMW APYrMK DaKTopamMMu.

TexHosiormvyeckue TpeHobl

OTAMYNTENBHOM OCOBEHHOCTBLIO LIEMEHTUPOBAHWS Kak
TEXHOTOMMYECKOrO CEepBLCa ABMFETCA MOCTynaTesIbHOe
TEXHOMOMM4YECKOE Pa3BUTME MPU OTCYTCTBUM MPOPbIBHBLIX
1 PEBOJIOLUMOHHBIX TEXHOOMNYECKX MSMEHEHUIN TOrO
MacLuTaba, KOTopblE UMENN MECTO B APYIMX CEPBUCAX,
Yy4YaCTBYIOLLMX B MPOLIECCE CTPOUTESIbCTBA CKBXKMH.

Knto4eBbIM S/1IEMEHTOM, 3a CHET KOTOPOro Ha
OCHOBHOW 4aCTu POCCUNCKOrO PbIHKA 3a CHET
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¢ 10 seal the annular space between the wellbore and the casing.

The fulfillment of the first condition, basically, presumes
preservation of stability of wellbore walls. Sealing
guarantees prevention of annular migrations and cross-
flows between different-pressure formations.

In present-day conditions of large-scale construction

of directional wells their functions have underdone
considerable changes. The tasks of well casing cementing
in the intervals that are not meant for interaction between
the production reservoir and downhole area have remained
the same. Sealing of the annulus in the area of productive
reservoir can be carried out without cementing — in those
cases when the well is completed with an open hole or with
uncemented bottom-hole assemblies.

The Market Structure and Parameters

The well cementing market, for the last 10 years (from
2009 to 2018) demonstrated growth rates that were
lower than those of the oilfield service market in
general. The shortfall compared to the drilling market,
expressed in monetary terms, was nearly twofold, and
just slightly lower in physical terms. The gap in the
growth rate when compared with the drilling services,
was considerably higher, which can be explained by
their rapid technological development and expansion of
the spectrum of their services. Cementing, as a whole,
remains a stable segment both by structure of jobs, and
by their volume.

The two major spheres of the well cementing, have different
objectives, and demonstrate different trends of their
development (a) where the task is to preserve the stability
of the well bore (beyond productive reservoirs) the number
of jobs is reduced due to simplified well design whereas (b)
with the task of preventing leaks or migration (in the area

of productive reservoirs) the number of jobs falls and is
reduced due to changes in the well completion design.

The volume of the Russian well cementing market is
estimated to be between 58 and 60 bin. rubles. 55% falls
on the cementing jobs performed at the well operation
stage (secondary cementing) which is basically applied
during workover jobs and when preparing for hydraulic
fracturing operations. This segment demonstrates a much
higher growth rate compared with the well cementing
during the well construction stage (primary cementing).

A fundamental factor for the growth rate of the secondary
cementing market is the ageing of the operating well stock.
The absolute number of jobs comprises of various types
of remedial cementing. This segment is featured with high
level of processing complexity, the jolbs are carried out with
a shortage of reliable well data, and, as a result of this, the
level of success of such operations is low.
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B 3SAKAHY/BAHVE CKBAXKINH

TEXHOJIOMMYECKMX PELLEHUN JOCTUraeTCst MOBbILLEHME
KOHKYPEHTOCMOCOBHOCTU 1N peHTabeIbHOCTU, SBSIETCA
paspaboTka U MPUMEHEHNE TaMMOHaXKHbIX CMECEN.

Mo ocTanbHbIM COCTaBASALLMM (LLEMEHTUPOBOYHOE
obopyaoBaHme, MPorpamMMHOe ODecneqeHe, OCHACTKA)
APKO BbIPaXKEHO TEXHOOMMYECKOE NPENMYLLIECTBO
MeXXQyHaPOHbIX CEPBUCHBIX KOMMaHWIA B PELLEHNSX A5
000bl4M Ha MOPE 1 B OCOBEHHO CNOXKHbBIX ME0SIOrNYECKIX
YCIIOBUSIX.

Cpefn HOBbIX TEXHOIOMMHECKNX PELLEHNIA NPOLIEALIErO
OecatnneTad, cnenyet OTMETUTL pacllmnparonecs

1 6e3ycafoyHble LIEMEHTbI, KOTOPbIE MPVIMEHAIOTCS

B 30HaX MPOAYKTUBbLIX M1ACTOB AJ15 MOBbILLEHMS
repMETUYHOCTI Pa30bLLeHVs. Paclumpsaomecs LIeMeHThbl
HaLLM MacCOBOE MPUMEHEHNE — Ha CErOAHSILLHNIA
MOMEHT, MO SKCMEPTHbIM OLEHKaM, MpuMepHO B 40%
onepauuii LLEMEHTUPOBaHNS. BaXKHOCTb STOM TEXHONOMM
eLE 1 B TOM, 4TO OHa 3allMLLAET PbIHOK LIEMEHTUPOBAHNS
OT NOTEPW YacTX CNPOCa HYEPES 3aMELLIEHME NMaKePHbIM
060opyaOBaHNEM.

ObneryeHHble LEeMEHTbI MPUMEHSAIOTCS B MHTEPBasax,
PAaCMOIOXKEHHBIX BHE 30H MPOOYKTUBHBIX (pa3obLiaemMbix)
MJacToOB, C MX MOMOLLBIO OCTUraeTCs yrpoLLeHne
npoLecca LIEMEHTMPOBaHNS MPY COXPaHeHN
CMJIOLLHOCTW SKCMlyaTaLMOHHbIX KOMOHH. [NpuMeHeHme
STUX LIEMEHTOB UMEET [AaBHIOK UCTOPUIO, HO
MOCTyNaTeIbHOE COBEPLLEHCTBOBAHME TEXHOOMM
MPVIBENO K POCTY MPUMEHEHNSA 061EMEHHbBIX

LIEMEHTOB [0 TOr0 YPOBHS, KOrAa OHU CTaun Hanbosee
BOCTPEeOOBaHHbIM BUOOM TaMMOHaXKHbIX CMECEN:

OHW VICMONb3YETCH MPaKTUHECKN BO BCEX OMepaumsx
MEPBNYHOIO LIEMEHTUPOBaHNS 1 B 6OMIbLUMHCTBE
onepauuin LEMEHTVPOBAHNS B LIEIOM.

Cpe,qm NepcrekKTMBHbLIX BbICOKOTEXHOJTOMMYHbLIX
peLlJeHI/II7I, MMELLINX HNLLEBOE NMPUMEHEHNE N PbIHOYHbIE
nepcneKTBbl, MOXXHO OTHECTVN MUKPOLIEMEHTbLI U
CaMO3KMBIAOLLMECA TAMIMOHAXKHbIE CMECU.

KIto4eBbIM TEXHOIOTMYECKM BbISOBOM /14
LIEMEHTUPOBaHNS ABMAETCS MPUMEHEHNE COBPEMEHHbIX
CUCTEM 3aKaHUYMBAHMS HA CKBaXKMHAX C KOHCTRYKLMSMIA
BO3PACTAOLLEN CTOXHOCTU (FOPU3OHTasTbHBIE C
YOJMHEHHOW FOPU30HTaIbHOW CEKLUMEN, MHOr0O3ab0oMHbIe,
MHOIFOCTBOJIbHbIE). OTO POPMUPYET TPeboBaHNS

K KPEMMEHNIO, KOTOPbIE B 3HAYUTENIbHOM CTEMEHN

He MOryT ObITb ODeCneYeHbl MyTeM TPAOVLMOHHOMO
LEMEHTUPOBAHWIS, YTO BIEYET 32 CODOM N3MEHEHNS B
cocTaBe 1 06bEMax ycayr. Tem He MeHee, NPOoLEeCe
SABASETCS pa3HOHANPaBEHHbIM: HANPUMEP, OMbIT
NOCNEeOHErO BPEMEHM MOKa3bIBAET, YTO A0 CKBAXKVIH C
LEMEHTUPYEMbIM XBOCTOBUKOM BO3PACTaET, MOCKObKY
9TO0 0BM1EryaeT SKCr/lyaTaumio CKBEOKUH 1 yBENYMBAET
NX PEMOHTOMPUIrOOHOCTb.
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The increase in the costs for the secondary cementing is
related to the operating stock of wells with high production
rate and value, due to their more complex design and
configuration of their equipment.

In general, the percentage cost of cementing wells, is

in line with the worldwide average of 5 to 7%, but it is
approximately twice lower than that in the USA — which is
explained by high proportion of their wells having complex
design, difference in the standards of cementing jobs, the
level and value of applied equipment (especially, gears),
the level of payroll expenses and some other associated
factors.

Technology Trends

One of the differential features of well cementing as an
oilfield service is its progressive technologic development
without any signs of the breakthrough or revolutionary
technological changes of the scale that has happend

in some other services involved in the well construction
process.

The key element, that contributes to the competitiveness
and economic efficiency on the Russian market, is the
elaboration and application of cementing blends. As for the
rest of the constituents (cementing equipment, software,
gears), there is pronounced technological dominance of the
international service companies in the solutions for offshore
production and, especially, for production in the most
complex geological conditions.

Expandable and non-shrinking cements should be noted
among the new technological solutions of the past decade,
which find their application in the zones of productive
reservoirs, to achieve better annular seal. Expandable
cements found their mass application in approximately 40%
of the cementing operations, according to today’s expert
opinions. The importance of this technology is the fact that
it protects the cementing market against the partial demand
loss caused by the displacement by packers.

Light-weight cements are applied in the intervals located
beyond the zones of productive (isolated) reservoirs,

and they help to simplify the cementing process without
loss in the continuity of production strings. Application of
these cements have a long history, and the progressive
development of the technology has led to the growing
application of light-weight cements to the level where
they are becoming the most demanded type of
cementing blends: they are used in practically all of the
operations of primary cementing and in the major part of
cementing jobs generally.

Among the prospective hi-tech solutions having their niche

applications, one could name microcements and self-
healing cement blends.
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B uenom, cerMeHT ycnyr LeMeHTUPOBaHWA Ha
CEroAHSALIHMIN OeHb NPeacTaBnseT cobor B OCHOBHOM
PbIHOK MACCOBbIX CTaHOAPTU3NPOBAHHbBIX YCIIYT C
BbICOKOKOHKYPEHTHOW CPeaon MOCTaBLUVKOB, KOTOPbIE
NMEIOT AOCTATOYHO POBHbIN YPOBEHD TEXHNYECKOO

N TEXHONOMMYECKOrO OCHALLEHNS. TEXHOIOMMYECKne
HOBaLMM ABNAIOTCS KIIKOYEBBLIM (DaKTOPOM
KOHKYPEHTOCMOCOBHOCTM NMOCTAaBLLMKOB, MPU STOM
HOBaLWM B OCHOBHOM CO30aI0T KPaTKOCPOYHbIE (He
OOSITOBPEMEHHbIE) MPENMYLLIECTBA YHaCTHMKAM PbIHKA.
OTO onpefenseT BaXKHOCTb MOCTOSIHHOMO, NIaHOMEPHOIO
TEXHOIOMMYECKOr0O Pas3BUTUS, A1 KOTOPOro OYeHb
BaKHbIM FBISETCH MOHUMaHNE 3afay 1 CneumguKm
3aKa34MKOB.

PackpbITrie noTeHUMana LeEMEHTUPOBaHMSA Kak dhakTopa
NOBbILLIEHNST 3 PEKTNBHOCTY 0OOLIYM CBA3AHO C
OabHENLLIIM TEXHOMOMMYECKMM Pa3BUTVEM, KOTOPOE

B CBOIO O4epeb 3aBUCUT OT PELLEHMS psaaa 3adady U3
0bnacTu ynpaeneHus — 06 3TomM nogpobHee B pasgene
«OTHOLLEHMS MeXXy 3aKa3ymkaMy 1 NoapsaqKamMm».

(B) ®akTOpbI PA3BNTUSA PbIHKA

PbiHOK LeMeHTPOBaHWA 0a3BMNBaeTCA NoL,
BO30ENCTBUEM LIESIOTO pAa0a Pa3HOTUMHBLIX 1
[pa3HoHanpaB1IeHHbIX (baKTOpOB, YTO 3aTpydHAET TOHHOE
NPOorHo3npoBaHMe TeMroB Pa3BUTUA.

FopusoHTanbHoe 6ypeHue

PocCT [0 ropU3oHTaIbHOMO BYPEHUS ABSIETCS OOHM
N3 HanboNee BaXKHbIX OTPACIEBbIX TREHOOB: OOS
FOPU3OHTa/TbHBIX CKBaXKWH (I'C) B 06LLEM KOMNYECTBE
HOBbIX 9KCM/TyaTaLMOHHbIX CKBaXKWH Bbipocna ¢ 20% B
2013 0o 43% B 2018; N0 NpOX0OKe O0MS Y>Ke Bblpoca
1o 49%.

PocT 06bEMOB GypeHnst 1 BBOAA HOBbIX CKBaXKUH
ABSETCS KMOYEBBLIM MOAAEPXKMBAKOLLIM (DAKTOPOM
pocTa 4Ns PbiHKa LEMEHTMPOBaHNS, B MEPBYIO OYepedb
nepBuyHOro. Mo ntoram 2018 roga 06bEM NPOXOOKM B
3KCMyaTaUMOHHOM BYpPEHUM MPaKTUHECKM HE N3MEHMICS
no cpaBHeHWo ¢ 2017 rogoM, YTO OT/IMHaIOCh OT
OMHaMUKN TPEX NMpeaLecTBytowmx net (2015-2017),
KOra CyMMapHas Npoxoaka pocna Ha 12% exxerogHo.
[Mpwn 3TOM, NPOX0OAKA B FOPU3OHTA/TEHOM BypeHnn
BblpOCHa K nNpeaplayliemy rogy Ha 19%, a Hak/TOHHO-
HanpaBneHHoe BypeHne cokpaTuiock Ha 13%
(Bnepsble ¢ 2014) n cHnannock Ha 14% Hke ypoBHS
npeakpuancHoro 2013 roga (cMm. Npadk 4).

KOHCTPYKTVBHbIE 0OCOBEHHOCTU 'C co30at0T Cepbe3HOE
MOHWXaTESIbHOE [aB/IeHNE Ha CMPOC Ha PbIHKE
MepPBUYHOro LieMeHT1poBaHus. LiemeHTrpoBaHmne
XBOCTOBMKA MMEET MeCTO Ha MeHbLUMHCTBe ['C, no
CpaBHEHWIO C NMOYTU NOJIHbIM OXBATOM Ha HaKJTOHHO-
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The key technological challenge for cementing is the
application of the modern completion systems in
complex designed wells (long-reach horizontal wells

with extended horizontal section, downhole splitters,
multilateral wells). This raises the demands on well casing
which, to a considerable degree, cannot be achieved by
way of conventional cementing, which entails changing
the provided services in their structure and volume.
Nevertheless, it is a multidirectional process: for instance,
recent experience indicates that the share of wells
deploying cemented liner casing has been growing. This is
because it makes the well operation easier and facilitates
the repairability of wells.

In general, well cementing services is predominantly a
market of standardized services, with a highly competitive
environment of suppliers who have a sufficiently stable level
of comparable technical and technological equipment level.
Technological innovations are a key factor for differentiating
the competitiveness of suppliers, although innovations,

as a rule, create mostly short-term (rather than long-

term) advantages for the market players. This determines
the importance of continuous systematic technological
development, where understanding of the customer’s
needs and wants is very important.

Making full use of the potential of cementing as a factor
of enhancing the efficiency of oil production has to do
with further technological development, which, in its turn,
depends on addressing a number of certain management
challenges — this issue shall be more closely reviewed in
section “Relations between customers and contractors”.

(B) The Market Development Factors

The well cementing market develops under the impact
of the whole range of diverse and multidirectional factors
which makes it more difficult to forecast the rate of its
development.

Horizontal Drilling

The growth in horizontal drilling has been one of the most
important trending factors in the industry: the share of
horizontal wells in the total number of new development
wells has grown from 20 % in 2013 to 43% in 2018; and
their share by footage has already grown to 49%.

The increased volume of drilling and commissioning of new
wells has been a key supporting factor for the growth of
the cementing market. At the end of 2018, the volume of
footage in development drilling practically did not change,
compared to 2017, which showed difference from the
dynamics of the three previous years (2015 to 2017) when
the total footage was growing by 12% yearly. That said,
the footage in horizontal drilling grew by 19%, compared
to the previous year, while the directional drilling contracted
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HarnpaBJIeHHbIX CKBaXKMHaX

(HHC). Kak cnenctsue, 7o%

cokpalLeHne konmdectea HHC 60%

v yBenmnyenve 'C B 2018 rogy
50%

O3Ha4vas10 coKpalleHre pbiHKa
NnepBMYHOro UeMeHTpPOBaHWA

40%
PbIHKA NPUMEPHO Ha 4% B

30%

PN3NHECKOM BbIDKEHNN.

O,
Ha tex I'C, roe XBOCTOBUK 20%

P o~

LEeMEeHTUPYETCS, 3TO OenaeTcs 10%
B Liesigx obecrneyeHns
YCTOMUMBOCTYU (LI@IOCTHOCTW) 0%

2018
CTEHOK CTBOJ1a CKBaXXWNHbI.

2075 2016 2017 2018

-10%
3agaqa pa3o0bLuUeHVs N1acToB

1 JOCTUKEHUSI FEPMETUYHOCTU
He CTOWT, YTO OTpaXKaeTcs Ha
TpeboBaHMAX K Ka4ecTBy paboT.

-20%

OKCryaTaLMoHHble CKBaXKMHbI
Development wells
HaknoHHO-HanpaBNeHHbIE CKBaXKMNHbI

OpV3OHTasbHbIE CKBEXKMHBI
Horizontal wells

Deviated wells

Ha I'C 3agaya pa3obLueHns
VHTEPBaIOB U Bopbba ¢
NMOCNEACTBUSIMU HECTAOUTBHOIO
CTBOJIA B 3HAYUTENBHOWN Mepe
PELLAETCH 3a CHET NMPUMEHEHVIS
peLLeHnin 13 obnacTtu
3aKaH4MBaHMs — B HaCTHOCTU,
pasbyxaroLIyX NakepoB, TEXHONTOMMHYECKMUX XNOKOCTEN,
PUNbLTPOB, MPaBUMHBLIX OTCLIMOK, a TaKXe APYroro
060opyaOBaHNS 1 MaTEPUASIOB.

previous year (%)

o Mepe yBeaYeEHNS A/IMH FOPU30OHTaIbHBIX CEKLMI
peLleHst U3 06/1aCT 3aKaH4 MBaHVS GyayT BO BCE BOMbLLEN
CTEMEHN BbITECHATL PELLIEHNS 113 0DNACTU LIEMEHTVPOBAHMS,
YTO CO3OAET BO3MOXKHOCTV 7151 MOCTaBLUMKOB
COOTBETCTBYIOLLIErO 0O0PYAOBaHNS U CEpBUCA.

KomnaHusM, cneLvanmanpytolLyMcs Ha yeyrax
LIeMEHTUPOBaHWS, AMBepPCUdKALMS B 3aKaHUYMBaHWE
OyOeT 3aTpyaHeHa no npuyvHe 60NbLLUNX OTANYUN B
TEXHUKE U TEXHOMOM NN,

CyMMapHO, pacCMOTPEHHbIE BhiLLie (hakTopbl paboTaroT
Ha CHYDKEHME DPNBNYECKINX OOBEMOB U YOEbHbIX
PACLEHOK B MEPBUYHOM LIEMEHTUPOBAHUM, a TakKe
CTaBsAT BOMPOC O TPeBOBaHNSAX K LIEMEHTVPOBOYHOMY
obopyanoBaHuto. Kak peaynbTar, MMeeT MeCcTO CepbEeaHoe
[AaBNEHNE Ha BbIPYYKY 1 HA MPUBLINb MOAPSOYMKOB.

YnpolleHne KOHCTPYKLUN CKBaXKNH

Kak 6b1510 0TMEYEHO BbiLLIE, MPUEMNIEMbIV YDOBEHD

3 PHEKTUBHOCTY BYPOBbLIX PaboT 06eCneUMBaETCA B
OCHOBHOM 3a CHET yBe/IMHEHNS 0TOopa NPOayKUmm

M CHYDKEHWNS CTOMMOCTU CTPOUTENBLCTBA CKBEKMH.
BbicokoathheKkT1BHBEIM MEPOMPUATMEM B 3TOM CMbICNE
0Ka3a/10Cb YNPOLLEHNE KOHCTPRYKLMM FOPUSOHTasbHbBIX
CKBaXKWH. CyTb TEXHOMOMN 3aKITOHAETCH B MPUMEHEHNN
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VicTouHnK: gaHHble MuHaHepro, LY TOK, cobcTBeHHbIE pacyéTbI
Sources: data from the Ministry of Energy, Central Control Department of the Fuel and Energy Complex, own calculations

['pack 4: BBOA HOBbIX CKBaXXMH B LiesioM No PD: nameHeHne K npedbiayLiemy rogy (%)
Chart 4: The total number of new wells commissioned in the Russian Federation, compared to the

by 13% (for the first time since 2014) and reduced by 14%
below the level of the pre-crisis year of 2013 (see Chart 4).

The design features of horizontal wells created serious
downward pressure on the demand in the primary
cementing market. Cemented liners have been used

at the minimum number of horizontal wells, compared

to an almost full sweep of directional wells. As a result,

a decrease in the number of directional wells and the
increased number of horizontal wells, at the end of 2018, in
2018 meant a decrease in the primary cementing market by
about 4% in physical terms.

As for those horizontal wells where the liner is cemented, it
is performed with the view to provide the stability (integrity)
of the wellbore walls. The task of formation isolation and
achieving leak tightness is not actually there, which affects
the requirements and the quality of jobs.

With horizontal wells, the task of formation isolation and
preventing wellbore collapse is, for the most part, solved
through the use of solutions in the field of well completions
—in particular, through the use of swellable packers,
completion fluids, sand screens, gravel packs, as well as
other equipment and materials.

As the length of the horizontal sections grows, the solutions
from the field of well completion will, more and more,
replace the solutions from the field of well cementing, which
creates opportunities for suppliers of the corresponding
equipment and services. Such diversification in well
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pPSOa NHHOBALIOHHBIX TEXHOIOMMHECKIX MPUEMOB,
MO3BONSAOLLMX B UTOre OCYLLECTBNSATL MPOBOAKY
CKB&XXWH C OTKPbITbIM CTBOJIOM B MHTEpBaUiax, paHee
CUNTaBLLNXCSA HECOBMECTUMbIMU. K uncy Takmx

MPUEMOB OTHOCATCS, B MEPBYIO O4epPedb, MPUMEHEHNE
OyPOBbIX PACTBOPOB, YCTOMUMBbLIX K arpecCyBHOMY
BO3OENCTBUIO BbICOKOMMHEPAIM30BaHHbIX M1acTOBbIX
BO[, VI HE HapYLLAKLMX YCTONYNBOCTU MVHNCTbLIX NMopo[,
a TaKKe OCYLIECTBIIEHNE HEOOXOOUMbBIX re0N3NHECKIX
NCCNeaoBaHNn CKBaXKWH HEMOCPEeACTBEHHO B MpoLIecce
oyperuvs. NocnegHee MeponpusaT1e No3BoNseT
CYLLIECTBEHHO COKPaTUTb BPpemMs NpedbiBaHNS OTKPLITOrO
CTBOJ1Aa CKB&XKVHbI B OXXMOAHUM Crycka 0b6cagHom
KOJTOHHbI 1 YMEHbLLWTbL BEPOSTHOCTb BO3HUKHOBEHWS
OCJIOXXHEHWI, 3aTPYOHSAOLLMX CMYCK U LIEMEHTUPOBAaHME
STOW KOJIOHHbI. [/ITOroM KOMMeKca MeponpusTUin
SABSSIETCS COKpALLEHNE Ymicia 0BCaaHbIX KOSIOHH, a Takke
BO3MOYXHOCTb YMEHbLLEHUS UX AMaMeTpa.

YAPOLLEHWE KOHCTPYKLWA FOPU3OHTaTbHBIX CKB2XKMH
YCMeLIHO anpobupoBaHo B TedeHne 2014-19 rogos Ha
MECTOPOXAEHUSX KOMMaHUI «PocHedTs», JTIYKOWJT,
«[a3npomM HedTb», «CnaBHeTb», «CypryTHedTeras».
B pesynbTare 0OCTUrHYTO COKpalleHne CPOKOB
CTPOUTENBCTBA CKBXKMH B CPEOHEM MPUMEPHO B

[Ba pasa, 4YTO B COMETAHNN C NpUMeHeHmnem [PT1
MO3BOINIO NOBbLICUTE 3(PAEKTUBHOCTL BYpeHNs A0
YPOBHS, MO3BOIAOLLIErO BOBMEYb B pa3paboTKy paHee
3KOHOMUYECKN HES(PEKTVBHbBIE 3arachl.

B 2018 rony «PocHeTb» Ha4ana LMPOKOE BHeOPEHME
OBYXKOOHHbBIX 'C Ha [NproBCKOM MECTOPOXKAEHNN
(6onee 40 ckBaXKWH), B COYETAHUM C pa3aebHbIM
cepsucoM. 2019 rog obeLlaeT cTaTb PyOeXXom B
MPOMbILLIIEHHOM MPUMEHEHMI: MO AaHHbIM «PocHedT»,
B «KOraHckHedTerase» KOIMYeCTBO ABYXKOAOHHbIX C no
naaHy JOJPKHO YBEMNYMTBLCS MOYTU B 4 pasa, Ux OoNs oT
Bcex ['C pomkHa gocTtndb 1/3.

C ynpaB/eHYECKON TOYKM 3PEHUS Pe3ybTaT Obln
OOCTUMHYT 3a CHET OMNTUMasIbHOMO COOTHOLLIEHUS

MeXay (a) ypoBHEM OOMYCTUMOrO PUCKa NPy NPOBOAKE
CKB2XXWH U (6) SKOHOMUYECKOWN 3PEKTUBHOCTHIO. Takas
ONTUMM3aUMS CTana BO3MOXXHOW MOC/e BHECEHUS B
2013 rogy pspga n3meHeHun B «[paBuna 6e30macHOCTH
B HEPTSAHOW 11 ra30BOW MPOMBILLIIEHHOCTW», & TaKXKe
nocne oTMeHbl B 2015 rogy 06s3aTeNlbHOM NpoLeaypb!
NPOBEOEHNS FOCYAaPCTBEHHOW SKCMEPTN3bI MPOEKTHOM
OOKYMEHTALMW Ha CTPOUTENBCTBO CKBAXKWH. ITU
N3MEHEHMS MO CYTW O3HaYaU I CMELLIEHME LIEHTPA
OTBETCTBEHHOCTU 3a NPUHATVE PELLEHUI OT PEryaaTopa,
OENCTBYIOLLENO B «OBOVHHON» IOTUKE «HAaPYLLIEHME
BO3MO>XHO/HEBO3MOXKHO» — K HEhTEA00bIBAIOLLIEN
KOMMaHNN, 019 KOTOPOW CYLLECTBEHHO PaCLUMPUINCE
BO3MO>XHOCTM MO BbIPaboTKE ONTUMa/IbHOrO H6asaHca
MeXay YPOBHSMU prcKa 1 3 EKTUBHOCTN.
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completion operations would be problematic for the
companies specializing on the cementing services, due to
great differences in the equipment and technologies.

In total, the above mentioned factors tend to reduced the
physical volumes and per-unit prices in primary cementing,
and raised the issue of the requirements for well cementing
equipment as well. This results in serious stress on the
earnings and profit of the industry service companies.

Well Design Simplification

As was mentioned above, the acceptable level of efficiency
in drilling operations is mainly achieved through increased
production rates and reduced well construction costs. Any
simplification in the design of horizontal wells has become
a highly efficient measure in this sense. The essence of the
technology is in the application of a numiber of innovative
processing methods which eventually make it possible to
conduct open hole drilling in intervals that were previously
considered incompatible. Those techniques include, first
of all, the application of drilling fluids which provide stable
against the aggressive impact of highly mineralized brine
and do not disturb the stability of clays, and they do not
interfere with the necessary logging while drilling surveys.

The latter measure makes it possible to considerably
reduce the time for an open hole well, waiting for the
running of the casing string and it reduces the probability
of complications which could hinder the landing and
cementing of that string. This set of measures results in
reduction of the number of casing strings, as well as makes
it possible to reduce them in diameter.

Between 2014 and 2019 the simplification of the design
of horizontal wells has been successfully approved for
evaluation and testing, at Rosneft, LUKOIL, Gazprom
Neft, Slavneft, and Surgutneftegaz. This resulted in an
average twofold reduction in the well construction period,
which, coupled with the use of hydraulic fracturing, made
it possible to increase the efficiency of drilling. Enabling
the development of the reserves that were considered
economically inefficient before.

In 2018, Rosneft launched widespread implementation

of two-string horizontal wells at Priobskoye field (over

40 wells), in combination with the practice of separately
contracting services on a day-rate basis. 2019 is promising
to be a milestone in their commercial use: according to
Rosneft’s data, the number of two-string horizontal wells

in RN-Yuganskneftegaz shall, according to plan, increase
almost 4 times, and their share in the total number of
horizontal wells is targeted to be 1/3.

In terms of management, the result was achieved due

to the optimal balance between (a) the level of tolerated
risk during construction and (b) economic efficiency.
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B cnyyae, ecnm maccoBoe NpUMeHeHe YMPOLLEHHbIX
KOHCTPYKLIMA CKBaKMH OyAeT yCneLlHbIM, ChopMUpYeTCs
elle OanH CEePbESHbIN CTUMYA NS AaTbHENLIETO
PaCLUMPEHUA MPUMEHEHNS FTOPU30OHTaIbHOO BypeHUs.

B cBoto ovepenb, 3T0 MOBNEYET 3a COOOM M3MEHEHNS

B XapakTepe Cnpoca Ha YC/yr no LeMeHTUPOBaHNLO.
YBenunyeHne 00 CKBaXKMH C YNPOLLEHHOM KOHCTPYKLMEN
CHWN3WUT CNPOC Ha LEMEHTNPOBOYHbIE PAbOThI Kak Ha
MPOMEXYTOYHBIX 1 3KCMJTyaTaLUMOHHBIX KOJIOHHAX BHE
NHTEpPBaNoB nepdopaLmn UM YyCTaHOBKM (OUbTPOB,
Tak W Ha MHTepBaUsiax 3aneraHys NPOAYKTUBHbBIX MacToB
(akcnnyaTauMOHHbIE KOJIOHHBI 1 XBOCTOBUKN).

B nepeom cnydae ymeHblLLeHWe ob6bemMa
LIEMEHTMPOBOUHbIX PABOT CBA3AHO C YMEHbLLEHNEM
ymcna 06caaHbIX KOMOHH, BO BTOPOM — C MPUMEHEHNEM
CHCTEM 3aKaH4YMBaHNS CKBXKWH, MPY KOTOPbIX
UCMOJIb3YIOTCS NGO HELIEMEHTUPYEMbIE XBOCTOBUIKN,
IGO0 CKBAXKMHbBI 9KCTITyaTUPYHOTCA OTKPbIThIM 3a00eM.

[MOMMMO MOHMKAKOLLIErO AaBieHNs Ha 06beM PaboT U KX
CTONMOCTb, MEHSOTCA TPeBOBaHMS K KauecTBy paboT
no repMeTm3aLmn 3aTpybHOro NPOCTPaHCTBA B 30HE
NPOOYKTUBHOMO nMiacTta. B couetaHum ¢ TexHonorvemn
MHOMO30HHOIO rMapopaspbIea naactos (MIMPI)
HEOBXOAMMbIN YPOBEHb FEPMETUYHOCTM JOCTUraeTcs

He C NOMOLLbIO TaMMOHaXKHbIX MaTeprasioB, a nyTem
YCTaHOBKM MakKepHOro 060opyaoBaHus.

B macwitabax rnobanbHom HedpTegobblum akTyanbHOCTb
NpobnemMaTukn, CBA3aHHOM C 6anaHCoOM MeEXay

PUCKOM 1 3PEHEKTUBHOCTBIO MPU CTPOUTENBCTBE
CKBaXXVH, SPKO MPOSBSETCS Ha NpuMepe So0bl4n 13
CNaHLEBbBIX 1 HU3KOMPOHMLaeMbIx naacTos B CLLIA.
PeaynbTaThl HEAABHETO NCCEA0BaHNS (DOHAA CKBaXKMH
B [Nepmckom BaccerHe (Permian), npoeeneHHoro Deloitte,
nokasam, 4To 67% CKBaXKMH Dbl CIPOEKTVPOBaHbI

C HEeOOCTaTOYHOM UM U3DBITOYHON CIOXKHOCTHIO
KOHCTPYKLMN (O 1MHa CTBOA, KOHUIypaLys
3aKaH4MBaHWs 1 Op.), YTO NPUBENO K NOTEPSIM B
SKOHOMUYECKOM 3D EKTUBHOCTU (OHM XKe — MOTeHUmaUT
€€ HapalBaHs).

MpounssoacTBeHHbIE MOLLLHOCTU

CO CTOPOHbI MPEOJIOXKEHNST PBIHOK LEMEHTUPOBAHNS
XapakTepu3yeTCs N3ObITKOM MPON3BOACTBEHHbIX
MOLLIHOCTEN a[IEKBATHOIO Ka4ecTBa (B HYacTy 06opya0BaHNS
N TEXHONOMMYECKOIrO MPOrpaMMHOr0O 06ecnedeHysl), a
TaKKE LLUIMPOKOM AOCTYMHOCTBIO HOBOMO LIEMEHTUPOBOYHOMO
060pyO0BaHMS — B OCHOBHOM, KUTaMCKOro MPOU3BOACTBA

— C NpvBneKaTesibHbIM COOTHOLLIEHWEM LieHa/

ka4ecTBO. CUCTEMHbIE UIPOKM PbiHKa 0bnagaroT
CMOCOBHOCTBIO ONEPATVBHO (3-4 MecsLa) PopMUPOBaTL
HOBbIE LIEMEHTUPOBOYHbIE (hI0ThI MO, BO3HMKAKOLLVE
OOMONHATESbHBIE MOTPEBHOCTI, YTO AENAET NPEnIOKEHNE
YCIYI LIEMEHTUPOBaHIS! 04eHb TVOKMM.
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Such optimization became possible after a number of
amendments had been made in the “Safety Rules in the Oil
and Gas Industry”, as well as after the suspension in 2015
of the compulsory approval of well design documentation
by government authorization agency. These changes
actually meant the transfer of the center of responsibility for
decision making from the regulating authorities, acting in
accordance with the “binary” logics of “non-observance is
possible/impossible” — to oil production companies which
obtained significantly wider possibilities to work out optimal
balance between the levels of risk and efficiency.

In case, the mass application of the simplified well design is
successful, one more serious motivation would be formed
for further expansion of the use of horizontal drilling. This,

in its turn, would lead to changes in the structure of demand
for well cementing services. The increase of the share of the
simplified design wells would lower the demand for cementing
operations both at the intermediate and the production casing
strings located beyond the perforation or the screen installation
intervals, as well as at the gross intervals of productive
reservoirs (the production strings and liners).

In the first instance, the reduction of the volume of
cementing jobs is due to the reduction of the number of
casing strings, and in the second case, it has to do with
application of the well completion systems, where either
non-cemented liners are used, or wells are operated in the
open-hole mode.

Apart from the downward pressure on the volume and
cost of works, the requirements to the quality of jobs on
sealing the annulus in the zone of productive reservoir are
changing. Combined with the technology of multizone
hydraulic fracturing, the required level of wellbore integraity
can be achieved not through the use of plugging materials
but by means of packers.

The range of the problems related to the balance of risks
and efficiency during well construction, if we take it across
the global oil production industry, is particularly evident

by the example of the shale and tight oil production in the
USA. The results of the recent research of the Permian
basin, carried out by Deloitte, indicate that 67% of wells
were over or under-engineered (borehole length, completion
configuration, etc) which resulted in the loss of economic
efficiency (this also being the potential for its enhancement)

Production Capacity

The supply side of the cementing market demonstrates
excess of production capacity of an adequate level of
quality (as related to equipment and the production
software), as well through wide availability of new cementing
equipment — mainly Chinese in origin — with its attractive
cost/quality ratio. In order to address incremental demand
are expeditiously (3 to 4 months) form new cementing fleets
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B 3SAKAHY/BAHVE CKBAXKINH

COBMECTHO 3TV haKTOpbl OKa3bIBaKOT AOMOHUTENBHOE
[JaBNeHNe Ha LIEHOBYIO KOHBIOHKTYPY PbIHKA.

OTHOLUEeHMA MeXXay 3aka34dynkamm un
noopdanoynkamm

Llenas rpynna hakTopoB pasBUTSA PbiHKa
LEMEHTUPOBAHMST OTHOCUTCS K MNPaKTMKE OTHOLLEHW
MeXKy 3aKasumkamui 1 noapsaYmKamu.

BHaudasne — 0 k/to4eBbIX (hakTopax, KOTOPbIe XapakTepHb!
0719 pblHKa HedbTecepBrca B LIESTOM.

B poccuinckon HedTaHOM OTpacin NpakTuka
pasgenbHOro cepauca NPUMEHSIETCS BCE LUMPE U
CTaHOBUTCH OTPac/ieBbIM CTaHOAPTOM, B TOM Y1Ce

y TEX BEPTUKABbHO-NHTErPUPOBAHHBIX HEPTAHBIX
komMnaHun (BNHK), koTopble UMEKT B CBOEM COCTaBe
HedTecepBuCHble kKoMmnaHun (HCK). B pamkax aton
MPaKTUKK YCIYrA LEMEHTUPOBARHVIA, B PAOY APYIAX
CEPBVICOB, KOHTPaKTYETCA OTAEBbHO — YTO C OHOM
CTOPOHbI CO30aET OOMNOSHUTENBHBIE BOSMOXHOCTU A4
Bonee WMpPOKOro Kpyra NOCTaBLYIKOB, HO BMECTE C
TEM YCUJIVBAET KOHKYPEHTHOE OaB/IeHNE 1 OaBNEHVe
Ha LeHy 3akynku ycayr. Ona BUHK, obnagaroumx
MOLLHbIMW CUCTEMaMU YIPaBEHNS 3aKyrnKamm, Takom
noaxod CO3OaET onTUMasibHble YCAOBWSA NS TOro, YTo0b!
KOHTPOIMPOBATL LEHY 3aKYMKM.

TeHpepHas npakTrka BUHK B coBpeMeHHbIX yCnoBmsx
B 3HAYNTEIbHOW CTEMEHW HALEIEHA Ha NONyYeHNe Y
nogpsiaYvka Hanbonee HU3KOM LieHbl, YTO CO30aéT
CWUJIbHOE OaBNEHME Ha Ka4yeCTBO paboT — U HEU3BEXXHO
NPUBOONT K CEPLE3HON NOTEPE KaYeCTBa B Criydae
JeMnHra ¢ LIeHOM HKe cebecToMMOCTH.

Knto4eBon cneumduyeckom YHepTon pbiHKa

LEMEHTUPOBAHWS SBISIETCS TO, YTO MHTEPECHI U, Kak
pe3ynbTar, KOMMEPHYECKME OTHOLLEHWS 3aKasymka 1
nogpsaYvka 0COBEeHHO CUbHO pa3banaHCUpPoBaHsb!.

C ooHOWM CTOPOHbI, PUCKM CTOPOH HAXOOATCA

B aCMMMETPUI: Y 3aKa34Ka OHU CBSA3aHbl C
NOCNELCTBUAMM HEKAYECTBEHHOMO LEMEHTUPOBAHVIS,
KOTOPbIE B OCHOBHOM MPOSIBNSIOTCS MOC/e Caaum
CKB&XXVHbI B SKCIJ/lyaTaumio, TO eCTb KOrAa OOrOBOPHbIE
OTHOLLIEHNS 3aBEPLLEHBI (Onnata NPon3BeaeHa); Yy
NOAPAOYMKE PUCKIN CBS3aHbl C YaCTUYHBIM UM MOJIHBIM
HeMoJTy4eHneM onnaThl, a TaKKE C 3aJEPXKKOV nnartexa
(B TOM 4mce No NpuYrHe cyaebHbIX pa3bupaTensCcTs)
BC/IeOCTBME MPETEH3NIN 3aKa34MKa NO Ka4ecTBy
BbINMOJIHEHHbBIX MOOPAAYMKOM PadoT.

C Opyrow CTOPOHbI, TPEOOBAHMA 1 NoKas3aTenu,
MCMoJib3yemMble B KOHTPaKTax aJid OLeHK KadyeCTBa
pPaboT (LLUKana OLEHKN Ka4ecTBa), ABNStoTCA
afeKBaTHbIMU TPeboBaHUAM U PUCKaM, OTHOCALLIMMCS
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meeting the arising additional demands, which makes the
supply of cementing services very flexible.

Jointly, these factors make an additional pressure on the
behavior of the market pricing.

Relations between Customers and Contractors
A whole range of factors in the development of the
cementing market relates to the practice of relations
between customers and contractors.

First, a few words about the key factors that are characteristic
for the market of oilfield services on the whole.

The practice of separately contracting services is more
and more broadly used in Russia’s oil industry, and is
becoming a industry standard, including with those
vertically-integrated oil companies that have oilfield

service companies within their structure. The services of
cementing, as part of that practice and among a number of
other services, are subject to separate contracts — which,
in its turn, creates additional opportunities for a broader
range of suppliers, but this also increases the competitive
pressures on the service purchasing price of service

being purchased. Such an approach creates the optimal
conditions for vertically-integrated oil companies, enjoying
powerful systems of supply management, and allows them
to restrain the purchasing price.

The present-day practice of tenders, practiced by the
vertically-integrated oil companies, is to a large extent
aimed at contracting at the lowest price, which creates
strong pressure on the quality of the jobs — and inevitably
leads to serious losses in quality in dumping cases when
the price of service falls lower than its actual cost.

The key specific feature of the cementing market is the
fact that the interests, and as their result, the commercial
relations between the customer and contractor are greatly
disbalanced.

On one side, the risks of the parties are asymmetric: the
customer’s risks are related to the consequences of low
quality cementing jobs, that are mostly revealed after a well
is commissioned for operation, i.e. when the contractual
relations are fulfiled (the payment made), while the
contractor’s risks have to do with partial or complete failure
to receive non-payment, as well as with arrears of payment
(including those caused by litigation) following customer’s
claims regarding the quality of jobs performed by the
contractors.

On the other hand, the requirements and parameters used
in contracts for assessment of the quality of jobs (the quality
scale) are adequate to the requirements and risks related

to the well construction stage, but they are hardly related to
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B 3SAKAHY/BAHVE CKBAXKINH

K CTagun CTPOUTENBCTBA CKBaXKMHbI, HO Cnabo
COOTHOCSTCH C PUCKaMM, BO3HUKAKOLLMMM Ha CTaaun
OCBOEHUS 1 3KCMlyaTaum CKBaXKMHbI. OCOBEHHO 3TO
aKTyaslbHO B OTHOLLIEHMM Onepaumn no MHTEHCUMDUKALIMM
0o6bi4n (MPI1, B TOM YMcie KUCNOTHbIE, 06paboTKm

n ap.), hakTnieckmne napameTpbl KOTOPbIX MOTYT
BbIXOAUTb 32 PaMKM MPOEKTHbLIX 3HAYEHNIN 1 MPEBbLILLIATL
MOPOr MPOYHOCTU LIEMEHTHOMO KaMHs1, MPVBOAS K €ro
Pa3PyLLEHMIO 1 MOTEPE FrEPMETUHHOCTU.

3a npegenamm cTagun CTPOUTENbCTBA CKBaXKMHbI
noapsaYvK, Kak npasuso, He obnagaeT HopMaumen
06 UTOrOBOM Ka4ecTBe NMPOBEAEHHOI0 UM
LEeMEHTUPOBAaHVIS, BbIPaXKAIOLLIErOCs HE TOJIbKO B
COOTBETCTBUM 4OroBOPHbLIM TPEOOBaHNSAM, HO U B
napameTpax aKcnyataumm CKBaXKHbI (OMHaMuKa
nebuta 1 06BOAHEHHOCTW, OOBEM M YaCcTOTa PEMOHTHO-
N30JIALMOHHBIX PaboT), 0COBEHHO Ha HaYasIbHOM dTarne.
OTCyTCTBME COBMECTHOMO (B paMKax OOCTaTOYHOCTN)
NOHMaHWA MeXXY 3aKa34MKOM 1 NoapAaayYmMKoM Mo
MoBOY PaboTbl CKBaXKMHbI 3aTPYOHAET BO3MOMXHOCTM
NoapsavMKa COBEPLLEHCTBOBATLCS TEXHOMOMMYECKM 1
paspabaTtbiBaTb 60/1ee 3PHEKTUBHbIE A1 KOHKPETHbIX
YCOBUM 3aKa34mka peLIeHns.

Kak pesynbTaT OencTBUS ONMCaHHOM BbilLE Mpynmbl
haKTOpPOB, CEPBMICHAA KOMMaHMS 3a4acTyro OCTaETCs
6e3 cpeacTB 1 MOTUBALIMW ANS Pa3BUTUS, a HedhTsaHas
KOMMaHWs — 6€3 MOJSIHOTbI KAYECTBA, YTO MEPEHOCUT €€
noTeHLUMasIbHble MOTEPW HA HEOMPEOENEHHbIN CPOK B
Oynyliee (noapobHee B pasgene «Puckin»).

B cOBOKYNHOCTW, OMMCaHHBIE BbILLIE OPraHn3auMOHHbIE
hakTopbl 3aTPYAHSAOT HOPMUPOBAHNE CTUMYJIOB U
PECYPCOB /19 TEXHOIOMMHYECKOrO Pas3BUTUS POCCUNCKIX
MOCTaBLLVKOB YC/IYr MO LEMEHTMPOBaHMIO. B untore,
npobrieMa BO3BPaLLAETCa K KOMMaHMAM-3aKa34mkam,
MOCKOJIbKY B TEXHOJIOMMYECKOM OTHOLLIEHUM OHU B
peLLatoLLEn Mepe 3aBUCHT OT PaspaboTOK NOCTaBLLKOB
0bopyaoBaHNg, cepBuca U MaTepuanoB. Takmmm
pa3paboTkamn B JOCTATOYHO MOJSIHOM Mepe 061aaatoT
MexxayHapoaHble HCK 3a CHET 3HaUUTESbHBIX BIOXKEHWIA
B HVNOKP, ogHako pac4éTt Ha 1cnob30BaHue X
TEXHOOMIN MOXKET CTA/IKMBATBCH C OrPaHNYEHMSIMA

B CWJTy BbICOKOIO YPOBHS LiEH, & TakKe NOJIUTUHECKMX
PUCKOB, BbIP2XKEHHbBIX B YACTHOCTM B CaHKLIMISIX.

Kpome Toro, HeOCTaTO4HOE TEXHOIOMMHECKOE
pPa3BUTUE POCCUNCKMX MOCTABLUMKOB MPUBOAUT K
KOHCEPBUPOBAHMIO BbICOKMX LIEH.

(B) Puckn

KntoyeBol BbI3OB 1 yrpo3a AJ19 LEMEHTUPOBaHNS Kak
CEPBUCHO-MPON3BOACTBEHHOIO CermMeHTa — npexne
BCEro 970 KacaeTCs NePBUYHOMO LIEMEHTMPOBAHNA 1
NpeXxae BCero POCCUMCKIMX MOCTABLLUMKOB — COCTOUT
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the risks that emerge at the stage of well completion and
operation. This, especially, is particularly relevant to well
stimulation jobs (hydraulic fracturing jobs, including acidizing
jobs etc.), the actual parameters of which may exceed the
design values and overlook the cement stone set strength,
resulting in its crushing and loss of its seal.

Beyond the stage of well construction, a contractor, as a
rule, has no information about the resulting quality of the
performed cementing job which is not only expressed in
the contractual requirements met but in the performance
of the well as well (the dynamics of flow rate and water cut,
the volume and frequency of remedial cementing jobs),
especially at the initial stage.

The lack of mutual understanding between the customer
and contractor regarding the well’s peformance makes it
more difficult for a contractor to develop its technological
potential and elaborate more efficient and tailored solutions
for a customer.

As a result of the impact of the above mentioned number
of factors, a service company is often left without means
and motivation for its development, while an oil company
finds itself without the full extent of quality, which transfers
its potential losses to an indefinite future period (see section
“Risks” for more details).

In general, the above mentioned organizational

factors hinder the formation of stimuli and resources

for technological development of Russian suppliers

of the cementing services. As a result of this, the

problem boomerangs to the customer companies, as,
technologically, they decisively depend on elaborations

of the equipment vendors, on their service and materials.
Such solutions are in sufficiently full measures with the
international oilfield service companies due to their
significant investments into R&D sphere, although the account
for the reliance on their technologies may encounter limitations
due to the high level of their prices, and political risks, which
are in particular expressed through sanctions. Besides,
insufficient technological development of Russian vendors
results in the conservation of high prices.

(C) Risks

The key challenges and threats facing cementing as a
service-and-production segment involving service and
manufacturing - this mostly affects the Russian cementing
service co’s and contractors — is that it continues losing
its profitability and competitive ability compared to other
services and technologies which have a stronger impact
on efficiency in well construction (muds, completions and
other). As a result of this, these segments would expand
their share in the drilling cost structure at the expense

of the cementers and lower the attractiveness of the
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COMPLETIONS H

B TOM, YTO OHO MPOAO/KUT TEPSITb B MPUOLITBHOCTY

N KOHKYPEHTOCMOCOOHOCTW MO OTHOLLEHWIO K OPYrM
cepBucaM 1 TEXHOSIOMSAM, KOTOPbIE BANSAKOT Ha
3(PDEKTVBHOCTb CTPOUTENBCTBA CKBAXKMH (MPOBOOKA,
pPaCTBOPbI, 3aKaH4YMBaHVE 1 Opyrue). Kak cneacTeve, atu
CerMeHTbl ByayT OTOMpPaTh Y LEMEHTUPOBAHNS YAENbHbIN
BEC B pacxogax HEPTAHbIX KOMMaHWM 1 CHUXKaTb
NPVBNEKATENBHOCTb BIIOXEHU B pa3padboTKy HOBbIX
TaMMOHaXKHbIX TEXHOIOMI.

Bbille 66171 paCCMOTPEHO Kak K CErOAHALLHEMY [OHIO
OypOBbIE PACTBOPbI 1 CUCTEMbI MPOBOAKN CKBXKMHbI
y>Ke MO3BOSINIIN UCKITFOYNTD TEXHUYECKYIO KOJIOHHY 1
TEM CaMbIM COKPaTUTb YaCTb CTOMMOCTHOIrO 06béma
PbIHKA LLEMEHTNPOBaHNS. B rOpU30OHTa/IbHBIX CKBaXKNHAX
POJb KpENnneHns (BKKYas LEOCTHOCTb CTEHOK

CTBOJ1a CKB&XKVHbI) BepyT Ha cebs peLleHnst 3 obnactu
3aKaH41BaHVs, BKJIKOYas pasbyxaroLime nakepsb!,
rpaBuiHble HABVBKN, TEXHONOMMHYECKME XXUAKOCTU U
apyrme. Onepaumm PUP no-npexxHemy B abCOMOTHOM
BONbLUNHCTBE OCHOBaHbI HA MCMOSIB30BAHUN LIEMEHTA, HO
MPVMEHSAETCS LESbIA PS, TEXHOOMIA Ha OCHOBE APYIAX
Marepunanos (CMOSbI, Fenu 1 Apyrue).

[NokasaTesibHO, YTO B MMPOBOM MacLUTabe
B3aVMOB/VSIIOLLME HEDTECEPBICHBIE CErMEHTbI — (Q)
CMNyCK 06CaaHbIX KOTOHH W LIEMEHTUPOBaHME, (6)
TEXHOOMNYECKME XKUOKOCTU A9 BYPEeHNs 1 3aKaHYMBaHS
1 (B) 0BOPYOOBaAHME 1 YCAYTU MO 3aKaHYMBAHUIO —
cbanaHcnpoBaHbl MO 0OBEMY, A1 KaXKO0r0 0OBbEM
PbIHKa HaxoamMTCs B AvanasoHe 8,5-9 Mnpa oo, B rof.

«LleHa Bonpoca»

OOuH N3 KNOYEBBIX CTPATEMHYECKNX PUCKOB OJ15
HedTenobbIBAIOLLIMX KOMMAHUIM COCTOUT B MOTEPSIX
NPOOYyKUMK (006bIBAEMOV HEDTU) 1 B HEAOMOSTYHEHUM
npubbln. C Opyroro pakypca, 3TO XKe SBASETCS
PECYPCOM A5 NOBbILLIEHNS 3 deKTNBHOCTY. OCHOBHOW
OnepaumOoHHbIN PUCK, CBA3AHHbIN C LIEMEHTUPOBAHWEM,
3aKJIKYaETCH B NOTEPE rEPMETUHHOCTU CKB2XKUHbI, C
nocnenyoWwmM yxyaueHnem e€ Nnpon3BOLCTBEHHbBIX
nokasartenen.

Ha HOBbIX CKBaXKMHaxX NoTepy (YnyLLEHHbIV AOXOA)

OT pocTa OOBOAHEHHOCTM 3a CHET HEFEPMETUYHOCTU
MO>XHO OLIEHWTb Ha OCHOBE [A@HHbIX M OLIEHOK

no J06blYe 13 HOBbIX CKBEXKWH, ONepaLYiOHHbIM
pacxogam Ha 0o0bIHy 1 MPUPOCTY OOBOAHEHHOCTA
BCNEOCTBME HErepMeTUYHOCTN. KOHCepBaTnBHas
oueHKa no 06bEMY MOTePb B MacLUTabax POCCUNCKOM
HedTenobbiuM COCTaBNSAET He MeHee 15 mnpa py6. B
rOf, YTO COOTBETCTBYET MPUMEPHO MNOSIOBMHE 06BEMA
POCCUNCKOrO PbIHKa MEPBUYHOMO LIEMEHTMPOBAHNS.

Ha cTapbix ckBaxkmHax (B MpoLiecce aKcnyaraumm
CKBaXXWH) MOTEPW BCNEACTBNE HErepMeTUYHOCTU
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capital investments into development of new cementing
technologies.

It was considered above how the application of drilling
muds and directional drilling services are making it possible
to leave out the intermediate casing and, thus, reduce
some part of the cementing market value. With regards to
horizontal wells, the role of casing (including the integrity of
the wellbore) is taken by alternative completions solutions,
including swellable packers, gravel packs, completion fluids
and some other solutions. The remedial cementing jobs are,
as before, continue to be predominantly based on the use
of cement in their absolute majority, although a number of
techniques based on other materials (resins, gels, etc) are
applied as well.

Globally, the mutually interrelated oilfield service segments
— (a) casing running and cementing, (b) process fluids for
drilling and completion and (c) equipment and services

for completion — are balanced in their volume, they have
commensurate market size for each of these is in the range
of 8.5 10 9 bIn. US dollars per year.

“The Price of the Issue”

One of the key strategic risks for oil production companies
is in the loss of their product (produced oil) and short-
term profit. On the other side, this is also a resource for
enhancement of efficiency. The main operational risk,
related to cementing, is in the loss of well integrity, which
would be followed by a drop in production performance.

The losses from new wells (foregone income) due to their
increased water cut following the loss of well integrity

can be evaluated based on the data and assessments of
production from the new wells, the operating expenditures
of production and an increase in water cut due to loss of
well integrity and water influx. Prudent estimates of the
volume of losses on the all-Russian oil production amounts
to not less than 15 bin. rubles per year, which corresponds
to approximately half of the size of the Russian first
cementing market.

Losses from old wells (in the process of their operation)
following the loss of their integrity takes place through
complications and downhole incidents, the reduction in
the average life of a well, a larger number of corresponding
workovers (traditionally have a low level of effectiveness),
impaired efficiency of formation pressure maintenance
system (waterflooding).

It is possible to apply an integral estimate, as a case study,
characterizing the state of operating well stock, which was
formed in Surgutneftegaz during the period before the
system changes in the quality management (at the end of
the last decade) were launched: the number of wells with
serious loss of integrity, having significant consequences
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B 3SAKAHY/BAHVE CKBAXKINH

MPOSBNSOTCH HYEPES OCTIOKHEHNS 1 aBapUK, COKpaLLEHNE
CpOKa aKCn/lyaTauumn CKBaXXMH, 60/IbLLIEE KOMNYECTBO
COOTBETCTBYIOLLIMX KanpeMOHTOB (Mpy TPaauLMOHHO
HU3KOM YPOBHE UX YCMELLIHOCTW), CHUXKEHME

3P PEKTUBHOCTY CUCTEMBI MOALEP>KAHNSA M1aCTOBOIO
OaBneHns (3aBogHEHNS).

B kauecTBe yC/I0BHO-MOKa3aTe IbHOro npumMepa,
XapaKTepU3YIOLLIErO COCTOSHME SKCMyaTalUMOHHOrO
hoHOa CKBaXKWH, MOXXHO 1CMOJ1b30BaTb UHTErPasibHYO
OLIEHKY, CHOpMMPOBaHHYHO B «CypryTHedTerase»

Ha Nepwron nepen Ha4aioM CUCTEMHbBIX N3MEHEHUI

Mo YNpaB/eHWO Ka4eCTBOM (B KOHLLE MPOLLIOro
OECATUNETUS): [ONS CKBEXKNH C CEPbE3HBIMM
HapYLUEHUSAMW repMETUYHOCTU, UMEIOLLIMMM 3HaYUMbIE
NOCNEACTBMS A9 MPON3BOACTBEHHbIX NOKa3aTeen,
cocTaBao ot 40% no 80% no pas3nyHbIM
noapasaenieHnsM, To ecTb B cpeaHeM He MeHee 50%.

APKMM MPUMEPOM TOrO, HACKOJIbKO BbICOKOW MOXET ObITh
njara 3a OLWNOKK B YNPaBNEHWN PUCKaMK, CBA3aHHBIMY

C HErePMETUYHOCTBLIO CKBaXKWHDI, SIBMISIETCS aBapus Ha
6yposon nnatopme Deepwater Horizon (2010). Mo
OLIEHKaM CneupmanmcToB, pasMep NoaHOro UHaHCOBOIO
yuiepba ana BP (onepatopa MecTopoxxaeHnst MakoHao

1 3aKa34mka paboT Mo CTPOUTENBCTBY CKBaXKMHbI)
MPEBLICW/T Pa3MEP 3KOHOMUK, UMEBLLIE MECTO MPU
LEMEHTVPOBaHNN, HE MEHEE YEM B MOSIMUNIMOHA Pas.

(') Bo3amo>XHOCTU 1 BapuaHTbl pa3BuUTUs

[MporHO3 06bEMA PbIHKA LIEMEHTVPOBAHUS (B AEHEXXHOM
BbIpaXKeHWM) TPEBYET CLIEHAPHOIO MHOIO(aKTOPHOrO
aHanmaa, KOTOpPbIN He BXOAWT B 3adady 3TOW CTaTby.
Temnbl pocTa pbiHka ByayT oTpaxaTb (PyHOaMeHTa/lbHble
TPEeHObl POCCUNCKOM HehTeaoObIBaOLLEN OTPAaCA,
BKJIOHast POCT OOBEMOB BYPEHMS N €M0 YCIIOXKHEHME,
cTapeHue hoHOa CKBaXKWH, a TakKe CMOCOBHOCTb
LEMEHTUPOBAHMSA Kak TEXHOIOMMYECKOW onepaLmn
KOHKYPUPOBaTb C APYrMMM TEXHOIOMNYECKMM
peLLeHnaMn. BaxkHyto ponb ByayT urpatb
TEXHONOMMYECKME KOMMETEHLN U yNpaBfieHYeCKNe
noaxoabl HEDTAHBIX KOMMaHUM.

B nepBrYHOM LIEMEHTMPOBaHWN NEPCrNEKTVBHASA AMHaMMKa
KOJIMYEeCTBA OrnepaLyii OT/IMYaETCA BbICOKON CTEMNEHBHO
HeonpenenéHHOCTU, NMPY 3TOM POCT CTOMMOCTU ornepaLiyii
MOXXHO MPOrHO3MpPOoBaTh 60/1ee ONpPeaeEHHO. 3TO
CBSI3aHO C MpUMeHeH1eM 60oNee BbICOKOTEXHOTOMYHbIX 1
[OOPOrOCTOSALLMX PELIEHWI A5 LEMEHTUNPOBaHMS CKBaDKMH
B OCJIOXKHEHHbIX YCIIOBMSIX, & TaKKE C MEepexoaoM K
pazpaboTke TPYOHOU3BIEKAEMbIX 3aracoB.

K OCNOXHEHHBIM OTHOCATCS, C OAHOM CTOPOHDbI,

Fe0JIOrO-TEXHNYECKIME YCNOBNS: aHOMAsbHbIE AaBMeHne,
Temneparypa, BbICOKOE COLepKaHVe cepbl, BM3Koe
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for their production performance, ranged from 40% to 80%
spread among different subdivisions, that is, it was not less
than 50% as an average.

An example of how high the cost can be, for mistakes in
risk management, with regards to the loss of well integrity,
is the accident at the drilling platform Deepwater Horizon
(2010). According to the estimates of experts, the amount
of financial harm for the BPF, the Macondo field operator
and the well construction service companies exceeded the
amount of savings during cementing for not less than half
million times, ignoring the cost to life that occurred.

(D) Opportunities and Development Options

The cementing market size forecast (in monetary terms)
requires a multi-factor case-based analysis which is beyond
the objectives of this article. The market growth rates would
reflect the fundamental trends of Russia’s oil production
industry, including the expansion of the drilling volumes and
the increasing complexity of it, the ageing of the well stock,
as well as the potential of cementing, as a technological
operation, to compete with other technology solutions.
Technological competencies and managerial approaches of
oil production companies would play a very important role..

The outlook for the future dynamics of the number of
operations displays a high degree of uncertainty in primary
cementing, although it is possible to more definitely
forecast the growth of the operation cost while the increase
in the cost of jobs is a much more substantiated forecast.
This is possible due to the use of more high-tech and
costly solutions for well cementing implemented under
complicated conditions, as well as due to transition to the
development of the hard-to-recover reserves.

Those complicated conditions include, on the one side,
geological and technical conditions: abnormal pressure,
temperatures, high sulphur content, close location of
formations which causes cross-flows, increased pressure
between different-pressure formations and some other factors.
On the other side, the impact of climatic conditions gets
stronger (permafrost, increasing level of temperatures, which
creates the problem of melting permafrost), if we take into
account the location of the new and perspective areas of il
production in the arctic conditions.

The realization of the potential contained within the
secondary cementing market, in many ways, depends
on the changes in the oil production companies’
management systems which would allow, in a technically
and economically correct way, to justify the use and
development of both the standard and high-tech solutions
in the field of squeeze cementing jobs.

The dynamic development of the cementing market largely
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PacnOIOXKEHVIE MNACTOB, BbI3bIBAIOLLMX MEXXMIACTOBbIE
MEPETOKN, YBENMHEHE NEPENaNOB AABNEHNS MEX Y
pasHoHaNOPHbIMK NacTamu 1 npodee. C apyron
CTOPOHbI, YBENMYMBAETCS BAUSHME KIIMMATUYECKNX
YCOBUM (BEYHAS MeP3/10Ta, POCT TEMMNEPATYPHOro
YPOBHS 1 NpobiemMa OTTanBaHnsa BEHHOM MEP3/IOTHI),
yYMTbIBas PACMONOXKEHNE HOBbIX 1 MEPCMNEKTUBHbBIX
paoHOB HehTEAOObIUM B aPKTUHECKNX YCIOBUSIX.

Peanusaums noteHumana, KoTopbIi COOAEPXXUT PbIHOK
BTOPUYHOMO LIEMEHTUPOBAHNS, BO MHOIOM 3aBUCUT OT
N3MEHEHUI B CUCTEME yrNpaBneHus HedhTego0bbIBarOLLIMX
KOMMMaHW, KOTOPbIe MO3BONIN Obl TEXHNYECKM

N BKOHOMUWNYECKM TOYHO N KOPPEKTHO 0BOCHOBATL
NPUMEHEHKE 1 pa3paboTKy Kak CTaHOapPTHbIX, Tak n
BbICOKOTEXHOIOMMYHbBIX petleHn B PUP.

OnHammnyHoe pasBuTVe PbiHKa LIEMEHTVPOBaHNS B
3HAYNTENBHON MEPE 3aBUCUT OT BKJTHOUYEHNUS STOW
TEXHOJIOMNYECKOMN onepaunn B «J10r'MkKy N MaTemMaTuky»
MOBbILIEHNST 3O PEKTNBHOCTI KaNBOXKEHUI B
CTPOUTENBCTBO CKBEXKMH (C YHETOM MEPBUYHOIO Nepuoaa
aKcnyaTaumm, BKIKOYasa Npon3BeaeHHbIE Ha STOM STane
PVIP), oT e€ dhyHKLMOHNPOBaHMS B Ka4ecTBe thakTopa
CHWDKEHMS CeBECTONMOCTY A00bIYN (HE TO/IbKO B HacTU
LeH NocTaBok). 119 aToro TpedyeTcs NpUMEHEHVE
MaTemMaTn4eCcKoro annapara aHaamsa pUcKOB, CBA3AHHbIX
C KperiieHneM CKBaXKMHbI, a TakXXe COBepLLUeHCTBOBaHME
KPUTEPUEB, MO3BONSIOLLMX 4aBATb YACIEHHYIO OLIEHKY
Ka4ecTBa BbINOJHAEMbIX PabOT C Y4ETOM LKA
aKcnyaTaumm CKBaxKWHbI. Kak crieiCTBuMe, y NOCTaBLMKa
obopynoBaHns 1 cepBrca B 061aCT LEMEHTUPOBAHS
3a CHET NOHMMaHWA KOHKPETHBIX, OLMMPOBaHHbIX
MPVOPUTETOB 1 3afay 3akas4nka NnosiBUTCA BOSMOXHOCTb
Bosiee TOHHO 1 PE3YNBTaTMBHO Npeanararb peLleHns,
paboTaroLLe Ha NOBbILLEHWE 3MEKTUBHOCTI NP
CTPOUTENBCTBE U SKCMJTyaTtauun CKBaXKMH.

®yHOoamMeHTanbHas peanbHOCTb Oblla 1 OCTaéTcs B
TOM, YTO paspaboTka TEXHONOMMM A5 POCCUNCKOM
HedTeqobbIBAOLLIEN OTPAC/IN — Kak 1 B OCTa/IbHOM
MUpPe — OCTaéTCs B OCHOBHOM AE/I0OM MOCTaBLUMKOB
(noppsOYMKOB).

Lindposunsauns 9BnseTcs OgHUM U3 TEKYLLIMX
MPUOPUTETOB A5t HETAHBLIX KOMMaHWA. TexHoNormm 13
3TOW 0BMaCTM YXKE OOCTATOYHO aKTUBHO MPUMEHSIIOTCS
NN TECTUPYIOTCS MO OTHOLLEHMIO K LIENOMY psiay
MPOM3BOACTBEHHbIX MPOLIECCOB U TEXHONIOMNYECKIMX
onepauuin. B obnactu KpenaeHus 1 LEMEHTNPOBAHMS
CTOSIT CEPbE3HbIE BbI30BbI B MHOPMALIIOHHOM
obecneydeHnn umpoBM3aLMN: O4EHb HEPOBHOE Ka4eCTBO
OaHHbIX CEPbE3HO 3aTPYOHSAET MPUMEHEHME PELLEHNI N3
obnacT MalMHHOIO 0byYeHns. ABTOpaM M OMPOLLEHHBIM
M SKCMNEPTaM He M3BECTHO O peaym3aLyn NPOEKTOB
Takoro poga.
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depends on the inclusion of this technological operation

into the “logics and mathematics” of the capital investment
efficiency enhancement in well construction (with account of
the primary period of well operation, including the squeeze
cementing jobs performed at this stage), it also depends

on its functioning as a factor of the cost reduction in
production (not only in the the supply prices). This requires
the use of a mathematical apparatus of risk analysis,

with regard to well casing, as well as the refinement of

the criteria making it possible to quantitively estimate the
performed jobs, with account of all of the well operation
cycle. As a result of this, vendors of equipment and services
in the field of cementing, because of their understanding of
the customer’s specific, digitized priorities and objectives,
would gain a chance to more accurately and effectively
propose their solutions contributing to the enhancement

of the efficiency during the stages of well construction and
operation.

The fundamental truth has been in the fact that,
fundamentally the development of technologies for Russia’s
oil producing industry — as well as for that in the rest of

the world — remains the basic business of the supplier
companies.

Digitalization is one of the current priorities for oil
companies today. Technologies of this kind have been
actively used or approbated with regard to a number

of production processes and technological operations.

The spheres of well casing and cementing face serious
challenges in terms of the information support of
digitalization and very unequal data quality seriously hinders
the application of solutions from the sphere of machine
learning. The authors and some experts interviewed by us
are unaware of the implementation of such kinds of projects
at present.

Synergies and Business Models

The use of business models, based on the integration of
various oilfield services, having synergetic potential due

to reduction of cost, growing sales and development of
technologies etc., can be a perspective way to enhance the
economic efficiency of cementing as a business.

The above mentioned trends of the cementing market
development create conditions for the Russian oil service
companies to develop their business through inclusion of the
services of cementing (first of all, primary cementing) into the
line of oilfield services, would provide the efficiency during
well construction. Such an approach has been conventionally
practiced by the international oil service companies worldwide,
and has been applied at the regional markets as well: an
example to that is the PetroAliance company (owned by
Schlumberger), operates the largest number of cementing
fleets in Russia, and provides the directional drilling services,
driling motors, driling muds and the drilling bit services
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B 3SAKAHY/BAHVE CKBAXKINH

CuHeprum n 6usHec-mooenv

[NepCnexkTMBHBIM MYTEM MOBbILLEHNS SKOHOMUYECKOW
3 PEKTUBHOCTU (PEHTAOENBHOCTU) LIEMEHTMPOBAHMUS
Kak D13HeCa MOXKET ABATLCA MPUMEHEHME BUsHec-
MOoeNen, OCHOBaHHbIX Ha MHTerpaLmmn pasmyHbIX
TEXHOJ1I0IM’MYEeCKMX CepBUNCOB, rae npnucyTcTeByeT
noTeHu a1 cnHeprin 3a CYET CHWKEHWSA [pacxonos,
pocTa NPoaaXK 1 paspaboTK TEXHOMOMIA.

Onu1caHHble BbilLie TEHAEHLWM Pa3BUTUS PbiHKa
LIEMEHTVPOBaHNS YOPMUPYHOT YCIIOBWS /151 TOro, YTOOb!
poccuickme HCK passmBaivt BU3HEC Yepe3 BKITKOUEHE
YCIyr UEMEHTUPOBaHWS (B MEPBYHO 04epEdb MEPBUHHOMO)

B JIHEIKY TEXHOSTOMHECKIMX CEPBICOB, KOTOPbIE

B KOMIMIEKCe 0becrneumBatoT ahheKTVBHOCTb Mpu
CTPOUTENBCTBE CKBEXKWH. Takow Noaxomn, TRaamUMOHHO
NPaKTVKYeTCS B r100a/IbHOM MaclUTabe MexayHapOaHbIMM
HCK 1 NpuMEHSETCA Ha PervoHarbHbIX PbIHKaX: MPYMEPOM
ABNAETCA KOMMaHWst «[leTpoaibsaHe» (MpUHaONEXUT
«LLIntombeprke»), KoTopasi onepupyeT B Poccun
KPYMHENLLMM MapKOM LIEMEHTUPOBOYHBIX (OJIOTOB 1 BMECTE
C TeM NPEeOOCTaBSET YCY MO MNPOBOAKE CKBaDKMH,
cepBucy 3ab0MHbIX ABUraTenen, pacTBOPHOMY 1 AOIOTHOMY
ceparicaM. Cpeay POCCUNCKX KOMMaHWIA, paboTaroLLMX

B 06/1aCTV TEXHOJIOMYECKOrO cepBuca (Kpome BypOoBbIX),
LIEMEHTVPOBaHME SABIIETCS YacTbto MopTdens yeyr
KOMMaHun «/IHTerpa».

MNooxof, KOTopbI B OCHOBHOM MPUMEHUM 15 NEPBUYHOIO
LIEMEHTUPOBAHVIS, COCTOUT B POPMUPOBAHNM MPEOIOXKEHNSA
MOJIHOMO LKA, TO €CTb KOMMJIEKCHOMO (MHTErPUPOBAHHOMO)
CepBMCa MO KPEMIEHNIO CKBKWH, KOTOPLIN BKITKOHaET
3aKayky LemMeHTa, 060pyaoBaHME O/19 OCHACTKM U
LIEMEHTVPOBAHVIS, TAMMOHADKHbIE CMECH COBCTBEHHOM
paspaboTKM 1 MPON3BOACTBA, CEPBUC N NHCTPYMEHT 4714
cnycka 0bcafHbIX KOMOHH, CynepBanavHr. [1ogobHyto
MOZESb C PAa3HOM CTEMNEHBLIO MOSTHOTLI AEMOHCTPUPYHOT

Ha POCCUMCKOM pPbliHKe KOoMMaHWs «Besepdopa» v paf
POCCUNCKMX TaMMOHaKHbIX MOARSAYNKOB CPEOHErO
paamepa.

[Noaxoa, KOTOPbIM MPUMEHM A5 NEPBUYHOIO 11 OCOBEHHO
BTOPUYHOIO LIEMEHTUPOBAHWS, HAXOOUTCSH B JIOTVIKE
BunsHec-moaenn, roe o6beamMHeHbI ceparca 13 0b6nacTu
3aKaqku Nof, AaBieHveM (pressure pumping), a MeHHO
[Pl n uemeHTUPOBaHKE (B T.4. conposoxaatoLee PI).
AKLEHT [aHHON MOAEM — Ha SNAEKTMBHOM MPVIMEHEHN
06opyaoBaHVs. MogobHbIM MOOXOM, CPEaN KPYMHEMLLINX
MexxayHapodHbIXx HCK oeMOoHCTpUpYeT «XanambepToH»
(MmpoBor nnaep B Pl v LEMEHTUPOBAHM), B POCCUINCKOM
npakTnke — PeWeTe, KoMraH1s ¢ MexxayHapOaHbIM
KanuTasioMm, HO ¢ hOKYCOM Ha pbiHkax Poccum n ctpaH CHI®
(TPTT + BTOPUYHOE LIEMEHTVPOBAHIE).

B Tex 6usHec-MoOenax, rae noTeHUman CUHeprim
MEX [y CEepBMCaMIN OTCYTCTBYET UM OrpaHnyeH,
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alongside that. Cementing is a part of the service portfolio of
Integra, if we look at the Russian companies dealing within the
range of oilfield services.

The approach, which is mainly applied for in primary
cementing, is making a proposal to develop a full-cycle
cementing services portfolio, that is a complex (integrated)
service for well casing, which includes cement injection,
rigging and cement jobs equipment, cementing blends from
domestic development and production, services and tools
for landing casing strings, for supervision. Similar models,
with various degree of completeness, are demonstrated

by Weatherford on the Russian market, as well as several
middle-size Russian contractors of cementing services.

The approach that is applicable for primary, and especially
for the secondary cementing market, is logically in the
business model which the services related to pressure
pumping are grouped together, namely, the hydraulic
fracturing and cementing (in preparation for hydraulic
fracturing). The focus of this model is on the efficient
application of equipment. This approach, among the major
international oil service companies, is demonstrated by
Halliburton (the world leader in hydraulic fracturing and
cementing), and in the Russia — is PeWeTe, a company
with international reach but is focused on the markets of
Russia and the countries of the CIS (hydraulic fracturing and
secondary cementing).

As for those business models where the synergetic
potential between the services is unavailable or limited,
oilfield service companies are likely to dispose of their
cementing businesses in the future, especially under
conditions of a broader use of separately contracting
services in the process of well construction (as for the
customer companies, their approaches significantly vary
here so far). This refers to drilling companies, first of all,
where revenues from cementing services income amounts
to single percentage points of their revenues (BKE, SSK,
Tatburneft).

Conclusions

1. The need to enhance the efficiency of drilling operations
led to considerable changes in the cost structure of well
construction costs. Most of the growth in investment went
to the types of services that offer their innovative solutions
that contribute most to the performance indicators. The well
cementing segment does not refer to the leaders of that
growth, due to relative conservatism of the technological
solutions, applied there.

2. One of the main reasons for this situation is the absence
of the practical use of criteria for evaluating the quality

of cementing jobs that take into consideration the well's
operation during the stages of completion and production.
This causes a systemic problem to justify the economic
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CEPBUCHbIE KOMMaHWM, BO3MOXXHO, B MEPCMNEKTUBE

OyayT n36aBNSaTbCS OT LIEMEHTUPOBOYHOIO B13Heca,
OCODEHHO B YCNOBUSX BCE 60J1E€E LLIMPOKOro MPUMEHEHNS
pasaenibHOro cepBica NP CTPOUTENBCTBE CKBaXKUH (B
3TOM NMOAXOAb! KOMMaHWIA-3aKa34MKOB MOKa CyLLECTBEHHO
oTAMYatoTCS). STO OTHOCUTCS B MEPBYIO OYepep K
OypPOBbIM KOMMaHWSIM, Y KOTOPbIX JOX0Abl OT YCyr
LEMEHTUPOBAaHVIS, Kak MpaBWo, COCTABASKOT CUMTaHHbIE
npoLeHTbl OT Bbipy4ykn (BKE, CCK, TatbypHedTh).

BbiBoabl

1. HeobxoamMocTb NOBbICUTE SDMEKTUBHOCTL BYPOBbLIX
paboT 06yCnoBMAa CYLLECTBEHHbIE UBMEHEHNS B
CTPYKTYpPE 3aTpar Ha CTPOUTEBbCTBO CKBaXKMH.
HanbonbLunn poCT BNIOXKEHUM NPULLIENCS Ha Te BMOb!
CEPBUCHbIX YCNYr, KOTOPbIE NpeanaratoT MHHOBALMOHHbIE
peLleHns, obecnedmBaroLLme BbICOKUM MPUPOCT TEXHNKO-
9KOHOMNYECKNX NokasaTesnien. CermMeHT LeMEeHTUPOBaHNS
CKBaXKWH, B C1JTy OTHOCUTETBHOM KOHCEPBATUBHOCTM
MPUMEHSAEMBIX TEXHOSIOMNYECKMX PELLIEHNA, HE OTHOCUTCS
K 4MCny NMOepoB pocTa.

2.0pgHa 13 rnaBHbIX MPUYNH TaKOro MOJIOXKEHNS

— OTCYTCTBME MPAKTUKN NMPUMEHEHUS KOUTEpUes

07191 OLIEHKM KauecTBa LIEMEHTUPOBOYHbBIX paboT ¢
y4ETOM PabOoThl CKBAXKMHBI HA CTAAMSX OCBOEHNSA 1
aKcnyaTaummn. Kak cneacTeme — CUCTEMHAs CITOXKHOCTb
B 060CHOBaHUN SKOHOMMYECKOro athdeKTa oT
NPUMEHEHNST TEXHOMOMNYECKNX PeLLeHn 1 et
CUCTEMHbIX CTUMYJIOB O/ TEXHOMOrMYECKOro pasBuTs
HehTeCepPBUCHbIX KOMMaHNI.

3. TekyLLMe N3MEHEHNS B MPOEKTUPOBAHUN U
CTPOUTENbCTBE CKBaXKMH (B YaCTHOCTU, POCT
MPVIMEHEHNSI FOPU30HTASTbHbIX CKBaXKMH Y
OBYXKOJIOHHbIX KOHCTRYKLMM) NO3BONSOT 60J1ee
3(hPEKTUBHO YyNPaBIATb HanaHCOM MEXY PUCKaMM 1
3KOHOMUYECKOWN 3hPEKTUBHOCTBLIO. B cpeaHecpoyHon
MepPCreKTUBE 3TO MOXET CTUMY/IMPOBATb POCT Cnpoca
Ha BbICOKO3I(PEKTUBHbIE TEXHOSIOMMYECKME PELLEHUS
B 061aCTV LIEMEHTUPOBAHNS 1 Kak CNneacTeme —
MOBbICUTb MPUBEKATENBHOCTb JAHHOMO CEerMeHTa
015 pa3paboTHNKOB U MOCTaBLUMKOB MHHOBALMOHHbIX
TEXHOJSIOMIA, CepBlrca, 060pPyaOBaHMS, MaTepPVasoB.

4. [vHamrKa Crpoca Ha PbiHKe LIEMEHTUPOBAHS

OyOeT onpenensaTLCs AeNCTBUEM LIENOro psiaa
pasHoHanpaBeHHbIX hakTopoB. K dhyHOoaMmeHTa bHbIM
(hakTopam pocTa OTHOCATCH YBENMYEHNE OOBEMOB
OypeHVsi, MOBbILLEHE CTOUMOCTM ONepaLmini 1 ycTapeBaHne
SKCMJTyaTaUMoHHOO (hoHAA CKBaXKUH. K KITHOYEBbIM
hakTopam prcka OTHOCATCS KOHKYPEHLIVS C ARYIMMIA
TEXHOSIOMUHECK MM CEPBICaMI 1 YTIPABIEHHYECKME aCMeKTbI.

5. POCCUNCKIM CEPBUCHBIM KOMMaHWsiM NoTpebyeTcs
CEPLESHO MOBbICUTH KOHKYPEHTOCMOCOBHOCTL 4J19 TOro,
4TOObI YOEPXKATb 1 HAPACTUTb CBOKD A0SO HA POCCUNCKOM
PbIHKE LIEMEHTNPOBOYHBIX paboT, koTopas 6yaeTt
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effect of using a technological solution and thus it
causes a lack of opportunity and stimuli for cementing
technological development in the oil service companies.

3. The current changes in the design and construction
of wells (in particular, the growing use of horizontal
wells and of two-string constructions) make it possible
to more effectively manage the balance of risks and
economic efficiency. In a mid-term perspective, this
may boost demand for highly effective technology
solutions in cementing, and, as a result of this, increase
the attractiveness of this segment for developers

and vendors of innovative technologies, services,
equipment and materials.

4. The dynamics of demand will be determined by a
number of different factors. The fundamental factors
comprise of: the growth of drilling volumes, the increase
in the cost of jobs and the ageing of the operating

well stock. Competition with other oilfield services and
some certain aspects of well management become the
key risk factors.

5. Russian ailfield service companies need to seriously
increase their competitive ability to hold onto and
increase their share of the cementing market, which

is going to be under growing pressure from the
international oilfield service companies. One way

to raise competitiveness lies in the application of
business models, that unlock synergies from different
technological services (ie fracking).

6. The field of well construction contains great potential
for management-related solutions to enhance efficiency
and performance. To release the potential, it requires all
the professional stakeholders to have a comprehensive
discussion of these issues. The authors will plan

to cover the management-related range of issues
specificlly for well casing and cementing in our second
part of this article in the next issue of ROGTEC.

HaxoOuTbCH Mo, HapaCTaloLLMM OaBAEHNEM CO CTOPOHbI
MexayHapoaHbix HCK. OguH 13 cnocob0oB NOBbILLEHUS
KOHKYPEHTOCMIOCOBHOCTI — MPUMEHEHWE B13HEC-MOAEeNen,
VCMOB3YIOLLIMX CUHEPrETUHECKUIA SMEKT MEX Y
pasIMYHbIMI TEXHOSTIOMUHECKMMI CEPBMCAMN.

6. B 06nactu CTpouTeNbCTBa CKBaXKMH COOEPXKUTCS
OYeHb 3Ha4YNTESbHbIM PECYPC MNOBbILLEHVS

3 EKTMBHOCTI 3a CHET yNpaBfEHYECKMX Mep. Takoe
MOJSIOXKEHME OeN onpeaensieT BOCTPeOOBaHHOCTb
LUIMPOKOro NpodheCccoHaIbHOrO 0BCY>KOEHNS C y4aCTUEM
BCEX y4aCTHUKOB npoLiecca. Co CBOEN CTOPOHbI, aBTOPbI
MAaHMPYT 06CYOMTb YNPaBIEHUYECKYIO NPOBIEMATUKY,
KOTOpast cneLdmyHa A5 KPernieH s U LeMEHTUPOBaHNS
CKBaXKVH, B OTOE/1bHOM DyayLLEen cTaTbe.
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