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Split Service Efficiency Managemie'n
IN Drilling: Approaches to Enhancing the
Key Tools

S RPI

BukTop MunbnaunH, K.7.H., CamapcKuin rocyaapCTBEHHbI TEXHUYECKUIA YHUBEPCUTET
Cepren PygHuukun, RPI

JaHHasa cTaTbs NPOAO/MKAET 1 Pa3BMBAET OCHOBHYHO
Temy cTatbu «Poccuinckum peiHoK 6ypeHns B 2017
ropy: PbIHOYHbIE MepcneKTyBbl U ynpaBieHYecKmne
BbI30BbI», KOTOpas bbina onybnukosaHa 8 ROGTEC
Ne48 (2017).

OBblLLEHWE 3DDEKTUBHOCTU CUCTEM YMPaBIEHUS

BypeHrem TpebyeT hopMUPOBaHUS aAeKBaTHBIX
MHCTPYMEHTOB, B YAaCTHOCTU, HOPMAaTMBOB 3aTpart
BPEMEHW 1 CPEACTB Ha OCYLLECTB/IEHME KaK OTAE bHbIX
onepauyin, Tak 1 CTPOUTENBCTBA W PEKOHCTPYKLIM
CKBaXXVH B LIEJSTOM.

APK1M CBUAETEIbCTBOM TOIO, HACKO/IbKO BaXKHa
cucTeMHas paboTa Hag 9 HEKTUBHOCTbLIO
CTPOUTENBCTBA CKBAXKWH, ABIAETCS CAOMVBLUIACS

B POCCUINCKOM HehTeaobblve HEMPONOPLMOHAIBHO
BbICOKUIA YPOBEHb 3aTPaT, CBSA3aHHbIX C YCUUSIMA MO
NoAAEPXKaHMIO U MPUPOCTY A06bIYM HedTK.

3a MuHyBLInA 10-neTHWM nepuog, (2007-2016)
MPON3BOANTENBHOCTb BYPEHNS, BbIPaXKEHHAS B CPEOHEM
nebute HedOTW Ha OOHY HOBYHO CKB&XKWHY, COrTacHO
ohuLmansHeIM AaHHbIM cHU3MNach Ha 11,9% (puc. 1),
npwv POCTe yaesbHbIX 3aTpaT Ha BypeHue (M3 pacyéTa Ha
1 METp NMPOX0OKM) 3a TOT XKe Nepuo, B 2,3 pasa

ROGTEC

Victor Gnibidin, Ph.D, Technical Sciences, Samara State Technical University
Sergei Rudnitskiy, RPI

The article continues and amplifies the key topic of
“The Russian Drilling Market in 2017: The Market
Outlook and Management Challenges”, from ROGTEC
Issue 48 (2017).

he drilling process management systems efficiency

enhancement requires the creation of adequate tools;
such as time and resource consumption standards for
the particular operation and entire well construction and
reconstruction.

A piece of good evidence that illustrates the importance

of a systematic approach to well construction efficiency
management is the level of costs related to oil production,
keeping up and increasing efforts to curb costs that are currently
prohibitively high in the Russian oil production industry.

According to official figures, in the last 10 years (2007-
2016) the drilling rates in terms of average oil rate per

new well was reduced by 11.9% (Fig. 1) while the drilling
costs per unit (per 1m penetration) for the same period
increased 2.3 times (Fig. 2). At the same time, the overall
percentage of horizontal wells increased from 11% to 36%
becoming a “life buoy” for oil industry in general. However,
this increase was not enough to overcome the decreasing
trend in well production rates in full.
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(pvic. 2). Tpw aToM 3a TOT »Ke Nepuron,

00151 TOPUBOHTASIbHBIX CKBaXKWH B OOLLEM
KomdecTBe Bbipocna ¢ 11% 0o 36%,

YTO roBOPUT O TOM, YTO FOPU3OHTAJIbHbIE
CKB&XKWHbI B LIEJIOM CTaulM «criacaTtesbHbIM
KPYrom» A58 OTPac/v, HO He CMOT /I
MONIHOCTBIO KOMMEHCUPOBATL TPEH[, CH/XKEHUS
npon3BoanNTESIbHOCTU CKBaXKNH.

MPUYNHBI TAKOTO MOSIOXKEHWUS OES CBS3aHb!

C Tem, 4To B60/1blUas YacTb A06bIHM HEPTU

B Poccum npuxoamTtces Ha MECTOPOXKAEHNS,
HaxoOdaLMeCs Ha No3gHen ctagum
aKcnyaTaummn. B aTnx ycnoBusax npupocT
000bl4M OCTUraeTCcsl, B OCHOBHOM,
NMoCPEenCTBOM CTPOUTENBCTBA U PEKOHCTRYKLIMN
CKBaXXVH, 0BiafatoLLpx 3Ha4UTENbHO
BoNbLLINMK, MO CPABHEHWIO C TPAAMLIMOHHBIMU,
NAoWaaaMM KOHTaKTa CTBOJ1a C MPOAYKTUBHbBIM
naacToM. Takre CKBaXKMHbI UMEKOT 6oee
CITOXHbI MPOhUIb 1 TPebYHOT 519 CBOErO
COOPYXKEeHNst 6OIbLLIMX 3aTpaT BPEMEHW,
MaTepuarnoB, peareHToB, UCMOIb30BaHUS
[0POroCTOALLMX TEXHOMOMMIA 1 OBOPYAOBaHNS.
CTponTensCTBO COXXHOMPOMUIBHBIX
CKB&XXVH CBS3aHO TakXKe C OCBOEHMEM

HOBbIX MECTOPOXXAEHWIN, BO MHOMX CJTy4asix

C TPYOHOV3BIEKAEMbIMI 3arnacamu, rae
TPAOWLMOHHBIE CKBaXKNHBI HE ONPaBabIBaOT
3aTpaTbl Ha X COOPY>KEHME.

B Hawen npepwecTtsytollen ctatbe [ROGTEC
Ne 48] y>ke 0TMeYanoch, YTO Ha COBPEMEHHOM
aTane pasBUTKS OTPAC/IM COBEPLLIEHCTBOBAHNE
CUCTEMBI yNpaB/iieHns BU3HECOM SBSETCS
OfHUM 13 KJTtOYEBbIX HaNpaB/ieHU B
MOBbILLEHNN 3PHEKTUBHOCTU BYPOBbLIX PaboT
(puc. 3). Mop, «<adhdheKTUBHOCTLIO BYPOBbIX
paboT» fanee NOHNMAETCH BEMYMHA 3aTpaT,

CBA3AHHbLIX CO CTPOUTESIbCTBOM CKBa>KMH, OTHECEHHas Ha

TOHHY 006bIBAEMOW 13 CKBaXKMHbI MPOOYKLN.

CoBeplLLUeHCTBOBaHME MNPOLIECCOB MIaHNPOBaHNA

1 yNpaBneHnss BO3MOXXHO TOSTbKO MPW HaJTN4AN
3P PEKTUBHBIX MHCTPYMEHTOB. K YANCITY Takmx

WNHCTPYMEHTOB OTHOCHATCS, B YaCTHOCTW, HOPMATUBHbIE
[OKyMeHTbl. CucTemMa HOPMAaTUBHbIX JOKYMEHTOB B
CTPOUTENBCTBE NPEACTABASET COOOM COBOKYMHOCTb

B3anMMOCBA3aHHbIX JOKYMEHTOB, MPUHNMaEMbIX

KOMMETEHTHbIMN OpraHamMu NCNOJSIHUTENBHOW BNacTu
W ynpasneHnd, npeanpuatnaMm 1 opraHm3adnaMmin,

OCYLLECTB/IALLMMK CTPOUTESIbCTBO CKBaXKNH
M ABNAOLLINXCA 3aKa3ynkamMt 1 I'IOTpe6VITeJ'IF|Ml/I

COOTBETCTBYIOLLIMX yCyr. K YACy MHCTPYMEHTOB,

NMo3BOJIAOLLNX paanKaslibHO BO3OENCTBOBATL Ha

3 PEKTUBHOCTL NpoLECCa CTPOUTENBCTBA CKBAXKVH,

www.rogtecmagazine.com

12.6%

2007 2016

VicTouHnk: LIY TOK, gaHHble kKomnaHi, aHamma RPI
Source: SCDO FEC, companies’ data, RPI

Puc. 1. MNponsBoanTensHOCTL BypPeHUst HOBbIX CKBaXKMH (TOHH
HedTN B CYTKM B CPEOHEM Ha OOHY HOBYIO CKBaXKMHY), 2007-2016
Fig. 1 Drilling rates for new wells (average quantity of oil, t/day per
new well), 2007-2016

11.61

+132%
5.00

2007

McTouHrk: LY TOK, paHHble komnaHum, aHanina RP)
Source: SCDO FEC, companies’ data, RPI

2016

Puc. 2. YoenbHas CTOMMOCTb MPOXOOKMW, B CPeaHEM MO BCEM
3KCMIyaTaumMOHHbIM CKBaXXMHAM, TbiC. pyb./M, 2007-2016

Fig. 2 The average unit cost of penetration for all exploitation wells,
K rubles/m, 20072016

This situation is due to the fact that oil production in
Russia is mostly concentrated on the fields which are at
a late stage of operation. Under these circumstances the
production rates are usually increased by construction
and reconstruction of wells that have significantly larger
wellbore area of contact with productive reservoir in
comparison with traditional ones. The profile of these wells
is more complicated and construction requires more time,
materials, agents, expensive technologies and equipment.
Another point is that the wells with this complicated profile
are constructed in newly developed fields that often have the
hard-to-recover reserves where construction of conventional
wells is not reasonable from financial point of view.

As has been already mentioned in our previous article
[ROGTEC 48], at the present stage of the industry
development, the enhancement of business management

ROGTEC |75



B BYPEHVE

CoBepLueHCTBOBaHNE TEXHUKN U
TexHosiormm 6ypeHms
Enhancement of drilling method and technology

MpymeHeHWe TUMNOBbLIX MPOEKTHbIX PeLUeHUN
Application of standard design solutions

COBepLIJeHCTBOBaHI/Ie CUCTeMbl NJ1aHNpoBaHNA U
ynpasreHnsi 6ypeHuem
Enhancement of drilling planning and management system

Puc. 3. CpaBHuTENbHasA oLeHKa BK1aaa (MPoLUEHTHbIe
001) pasnNUyHbIX HaNPaBAEHWA AESTENBHOCTU B
MoBbILLIEHNE SNPEKTUBHOCTY CTRPOUTEBCTBA CKBAXKMH
Fig. 3 The average unit cost of penetration for all
exploitation wells,

K rubles/m, 2007-2016

[O/MKHbI BbITb OTHECEHbI CNEOYIOLLIME:

e CuicTema LeHO0bpa3oBaHns U CMETHOMO
HOPMUPOBaHNSA

e CucTema HOPMUPOBaHWS MPOAC/KUTEIBHOCTA
CTpounTEIbCTBA CKBaXXNH

PaccMoTpyM Kaxxaoe 13 aTUX HanpaseHuin 6onee
noapo6Ho.

Cuctema UueHO0Opa30oBaHUA U CMETHOIO
HOpMUpoBaHUA

BO3MOXXHOCTU UCMOSIb30BaHWSI CUCTEMbI
LeHOOH6Pa30BaHVIA I CMETHOrO HOPMUPOBAHNSA A1
yrnpasieHnst SPMOEKTUBHOCTLIO CTPOUTENIbCTBA CKBaXKWH
OTpaXKeHbl B Tabnue 1.

Kak cnegyet 1 Tabnuipl 1, HEOBXOAMMbIM SNIEMEHTOM
CUCTEMbI LIEHOOBPAa30BaHMS 1 CMETHOMO HOPMUPOBaHNS
ABAAOTCH YKPYMHEHHbIE CMETHbIE HOPMaTMBBI. VX
dhopMmpoBaHMe CONPSXKEHO C LIeSbIM PSOOM TPYOHOCTEN,
ABNAOLLVIXCS MOPOXKAEHNEM CIIOXMBLLEICA CUCTEMbI
OTHOLLEHWIA MeXy 3aKasymkamim 1 NoapsiaHbIMN
opraHn3auvsaMm B cdhepe CTPOUTEIbCTBA CKBaDKMH.

76 | ROGTEC

systems is one of the key ways to increase efficiency

of drilling operations (Fig. 3). The efficiency of drilling
operations hereinafter refers to the costs related to well
construction per ton of products recovered from the well.

Fig. 3 Comparative assessment of input (percentage)
of different areas of activities in enhancement of well
construction efficiency

Enhancement of planning and management processes
is possible provided the availability of efficient tools. In
particular, these tools include the regulatory documents.
The system of regulatory documents in the construction
industry is a collection of interrelated documents
incorporated by the competent executive and governing
authorities, companies and organizations that perform the
construction of wells and are the clients and consumers
for the corresponding services. The tools that have a
fundamental influence on well construction efficiency
include the following:

e Pricing and cost estimating system

e Well construction time rating system

Let’s review each of them in details.

Pricing and Cost Estimating System

See Table 1 for possibilities of well construction efficiency
management with application of pricing and cost
estimating system.

According to Table 1 the consolidated cost standards
make an essential element of the pricing and cost
estimating system. Their generation is accompanied by
a range of challenges caused by the existing system of
relations between the clients and contractors engaged in
well construction.

Since a well is an object of capital construction project the
town-planning legislation that regulates pricing aspects
should be followed during construction. Currently, the

well construction costs are determined by preparing the
estimates within the scope of project documentation. It

is reasonable to ask if these estimated costs really suit
the current actual situation and how they are agreed with
further operations performed at drilling site as well as with
contract and actual price.

In the vast majority of cases, the estimated cost of
modern wells is determined based on the cost rating
standard of 1984, where the methodological basis of

this process is VSN 39-86 “The guidelines for the scope
and procedure of design and estimate documentation
development, agreement and approval for oil and gas well
construction” and the legal basis is made of collections

of itemized construction estimates and unified regional
unit rates for engineering structures and construction

www.rogtecmagazine.com
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Tabnuua 1.

MoTeHLUMasibHbIe BO3MOXKHOCTU YNpaBieHns 3MOEKTUBHOCTLIO CTPOUTENBCTBA CKBAXKNH C MOMOLLBHO UHCTPYMEHTOB
CUCTEMbI LIEHOOBPAa30BaHMS! 1 CMETHOMO HOPMUPOBaHNS

[0V X7
WHBECTUUMNOHHOIO
LKA

MpeanHBECTULIMOHHAS

LLEnn n 3A0AUM

e Onpegenenve
NHBECTULMOHHbIX
BO3MO>XHOCTEN

e AHanu3 anbTepHaTMBHbIX
BapunaHTOB MPOEKTOB U
BbIOOP NpoekTa

e 3akJ/toYeHne No NPOEKTY
e [IpuHATME peLueHns 0o

B03MO>XHOCTW YNPABNEHUS
QPPEKTUBHOCTbIO

OnpepenexHne onTUManbHbIX
YCJIOBUA NHBECTMPOBaHWS,
obecrneymBatoLLX
CKOPEWNLLYID OKYNaeMoCTb U
3 DHEKTUBHOCTb BIIOXKEHNI

HEOBXOOUMBIE MHCTPYMEHTbI
YNPABJIEHUA

MaTemaTtunyeckoe
MO[JENMPOBaHNE CTOUMOCTH
co30aHust 0OBHEKTOB
NHDPACTPYKTYPbI CUCTEMbI
obycTponcTBa MECTOPOXAEHNS
(B TOM 4MCne CKBaXKWMH) Ha
OCHOBE YKPYMHEHHbIX CMETHbIX
HopmaTtmeoB (YCH)

onepauui, cBA3aHHbIX

C B3ammopacyeTamu ¢
KOHTpareHTamu;

e dopmupoBaHve
OEHEXHbIX NMOTOKOB,
aHann3 KoTopbIX
NO3BOJISET OLEHNBATb
39KOHOMUYECKYHO

3 PEKTUBHOCTL AAHHOIO
NHBECTULMOHHOIO NPOEeKTa.

3aBVICUMOCTM OT KOHKPETHbIX
reoIorO-TEXHUYECKMX YCNOBUI
ee NPOBOAKWY;

e Pac4yeT CMETHOM CTOMMOCTU
npoekTa CTPOUTEeNbCTBa
CKBaXXVHbI B Lie/I0M;

e O6BEKTMBHbLIN pacyeT
CTOVMMOCTU CEPBUCHBIX YCyr

B YC/IOBUSAX PasfensHoro
cepsuca.

e OnTUMM3aLms

TEXHOIOTMM CTPOUTEBLCTBA
CKBaXKVHbI MO KPUTEPUIO
OOCTUXKEHUST MaKCUManbHOM
3 HEKTUBHOCTY MHBECTULNI;
e OdhekTnBHOE
OCYLLECTBNEHNE TEHOEPHbIX
NPOLEAYP W KOHTPaKTHOM
[EeaTeIbHOCTU.

NHBECTMPOBaHN
VIHBeCTMUMoHHas e OnpeneneHne CPOKOB U Bbi6op onTrManbHOM DopmMmpoBaHe 0OBEKTUBHOW
06BHEMOB VMHBECTUPOBAHUS CXEMbl HBECTUPOBAHUS 1 OLIEHKN CTOUMOCTW NMpoeKTa Ha
e CocTaBneHve nnaHa €€ napamMeTpoB Ha OCHOBE ocHoBe YCH
U1HAHCMPOBAaHWSA NPOEKTa | CPaBHUTENIbHOro aHanmnaa
anbTepHaTVBHbIX BApUaHTOB.
OnepauynoHHas * HenocpencTeseHHoOe e Ob6bekTmBHOE onpepeneHne | YCH, akTyannampoBaHHble
(Npon3BOACTBEHHAs) | OCyLlecTBeHWe CTOMMOCTU CTpOUTENBLCTBA Mo BPEMEHW OCYLLECTBIIEHNS!
NPOW3BOACTBEHHbIX KaXx[0N CKBaXKWHbI B onepauuii 1 reosoro-

TEXHUYECKUX YCIOBUIN KX
OCYLLECTBEHMS.

works (SNiP 4-2-82 Book 49 “Oil and gas wells” and SNiP
4-5-82 and Book 49 “Oil and gas wells”, respectively).
The index concept used in the estimates is really simple.
The prescriptive common indexes established for the
whole estimate in general are changed to more actual
costs. However, the application of indexes is often limited
to changing to the price level to that of 1991. Further
actualization up to the so called “going-rate” prices takes
place more rarely.

[MOCKOMbKY CKBaXKMHA NMPeacTaBnseT cobo 0ObeKT
KanmTaJibHOro CTpPoOUTES1IbCTBAa, NP ee COOPY>XeH
OOMKHbI COBMOOATLCS HOPMbI FPaaOCTPONTEIBHOrO
3aKOHOOATENIbCTBA, PEryIMPYIOLLIE BOMPOCHI
LeHoobpa3oBaHust. B HacToslLLiee Bpemsi cMeTHas
CTOMMOCTb CTPOUTESIbCTBA CKB2XKNH ONpenenaeTcq
nyTeM nogrotoBkKM CMETHbIX PacyeToB, BbIMNOJIHAEMbIX
B COCTaBe MPOEKTHOWN OOKYMeHTaumKn. [pn 3ToM
BO3HVKAET 3aKOHOMEPHbI BOMPOC: HACKOJIbKO Takast
CMETHasdA CTOMMOCTb COOTBETCTBYET COBpeMeHHOI7I
OEeNCTBUTENBHOCTU, KakiM 06pa3omM OHa CornacyeTcs
B JalbHenlleM ¢ TeMu paboTamm, KOTOPbIE BbINMOJIHEHbI

Some developers of estimate documents use a mix of
prices. The estimated costs for the main stages of work
(preparation and derrick installation, well drilling, casing

ROGTEC |77
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Table 1.

The possibilities of well construction efficiency management with application of pricing and cost estimating system tools

PHASE OF INVESTMENT
CYCLE

Pre-investment

AIMS AND OBJECTIVES

e Determination of
investment opportunities
e Evaluation of optional
projects, selection of
project

e Project review report
e Making an investment
decision

EFFICIENT MANAGEMENT
OPTIONS

Determination of the

most efficient investment
environment that ensures the
fastest return on investments
and higher profitability

REQUIRED MANAGEMENT TOOLS

Application of mathematical
model to define the infrastructure
construction price for field
development (including the wells)
based on the consolidated cost
standards.

Investment e Determination of Selection of the most efficient Objective evaluation of project
investment terms and investment scheme and costs based on the consolidated
quantity parameters basing on the cost standards.

e Development of project results of comparative analysis

financing plan of options
Operation e Performance of e Objective determination of The consolidated cost standards
(production) production operations construction costs for each revised based on the duration

involving mutual
settlements with partners;
e Generation of cash flow
— the economic efficiency
of the investment project
can be evaluated by
analyzing the cash flow

well depending on the certain
geology-technical conditions of
penetration;

e Estimating the well
construction project costs in
general;

e Objective calculation

of service costs provided
application of split service
approach;

e Optimization of well
construction process to
ensure the maximum return on
investment;

e Efficient application of
tender procedures and
contract operations.

of operations and the geology-
technical conditions of operations

Ha nnollaake 6ypeHnst, a TakKe C KOHTPaKTHOM 1
haKT4ECKOM CTOMMOCTBIO?

B nopasnstoulem 60MbLLNMHCTBE Clly4aeB CMETHAs
CTOMMOCTb COBPEMEHHbIX CKBaDKMH OnpeaensieTcst ¢
1CMNOMb30BaHEM CMETHO-HOPMAaTVBHOW 6a3bl 1984

r. [py 3TOM METOONHECKYIO OCHOBY 3TOro0 npoLiecca
coctaBnaeT BCH 39-86 «/HCTpykuws o0 cocTase,
nopsiake paspaboTK, COracoBaHNst 1 YTBEPXKAEHMS!
MPOEKTHO-CMETHOM AOKYMEHTaUMM Ha CTPOUTEBCTBO
CKBa@KVH Ha HedTb 1 ras», a HOPMaTUBHYIO — COOPHUKM
3NEMEHTHbIX CMETHbIX HOPM U 6[MHbIX PaNOHHbIX
€0VHNYHBIX PACLIEHOK Ha CTPOUTESNbHbIE KOHCTPYKLMM
1 paboTbl (CHWIM 4-2-82. CO60pHUK 49 «CKBaKMHbI Ha
HedTb 1 ras» n CHulM 4-5-82. CO60pHNK 49 «CKBaXKMHbI
Ha HedTb 1 ra3» COOTBETCTBEHHO). VICnonb3yemsiin

B CMeTax NMpUHLUMN MHOEKCaLWN NpeagsibHO NpOoCT.
[nsa nepexopa k 6051ee «COBPEMEHHbIM» LLEHOBbIM

78 | ROGTEC

and productivity testing) are determined applying the
basic price rates of 1984 (1991) while the present-
day types of operations and services (geophysical
survey, telemetry, drill bit, supervising, etc.) that are
not available in the prescriptive base, are related to
the miscellaneous costs at the going rate of prices
according to partners’ data.

Finally, some design organizations develop the estimate
documentation by applying the going-rate prices. It seems
that these estimated costs should be the most suitable
for real market conditions and useful for further stages

of investment and construction process. However, this
pricing approach is associated with a serious problem
—there is no regulatory basis for the items of these
estimates. So, the estimated costs cannot be checked

by the client and may not be consistent with the contract
prices claimed by the contractor.

www.rogtecmagazine.com
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nokaaaresiaM NMPUMEHSAIOTCH AUPEKTUBHO YCTaHOBIEHHbIE
eauHble MHOEKCHI MO CMETe B LIeSIOM. HacTo nHaekcaums
OrpaHnyYMBaEeTCyd NepexoaoM K ypoBHLO LieH 1991 1.,
pexe NPoM3BOAUTCA AaslbHENLLIAs NHOEKCALMS K Tak
Ha3blBaEMbIM «TEKYLLIM» LiEHaM.

HekoTopble pa3paboTymki CMETHOM AOKYMEHTaLMM
NCMOSb3YHOT CMeLLaHHble LieHbl. CMeTHast CTOMMOCTb
OCHOBHbIX 3TarnoB PadoT (MoAroTOBUTESBHBIX U
BbILUKOMOHTaXXHbIX paboT, OypeHnsi, KpenneHus,
NCMbITaHNS CKBaXKNH Ha MPOAYKTUBHOCTL) ONpeaeseTcs
HOPMAaTNBHO B Ba31CHOM ypoBHE LieH 1984 (1991) r.,
a OTCYTCTBYKOLME B 6a3e COBPEMEHHbIE BMaObI PAboT
N CEPBUCHbIX YCAYT (re0hU3NYeCKNE NCCNeO0BaHNS,
TenemMeTpus, OOOTHbIN CEPBUC, CYNeEPBaN3nH 1

Op.) OTHOCHATCS K MPOYMM 3aTpaTaM 1 yYnTbIBatoTCs B
TEKyLLEM LIEHOBOM YPOBHE MO LaHHbIM KOHTPareHToB.

HakoHeL, oTaenbHble MPOEKTHbIE OpraHn3aLImn
COCTaBIFOT CMETHYIO JOKYMEHTALMIO B TEKYLLMX LiEHAX.
B naHHOM crydae, Ka3anoch Obl, CMETHas CTOUMOCTb
OOJIKHA BbITb Havbonee ageksaTHa peasnbHbIM
PbIHOYHbIM YCIOBUSIM W «MOJIE3HA» A5 AaSIbHENLLINX
3TanoB NHBECTULIMIOHHO-CTPOUTEIbHOIO NpoLiecca.
OpHako gaHHbIV NOAXOA K LLEHOOBPa30BaHMO COAEPXXUT
B cebe cepbesHyto NpobnemMy — No3nLMM Taknx

CMET He MMELOT Mo/, COOOM HMKaKOro HOPMaTUBHOIO
OGOCHOBaHI/Iﬂ, B NTOre CMeTHad CTOMMOCTb OKa3bIBaeTCHA
HEMPOBEPSAEMON A5 3aKa34MKa U OTOPBAHHOM OT
KOHTPaKTHbIX LieH, BbICTaBNSEMbIX MOAPSOUNKOM.

B uenom aHanma cMeTHOM AOKYMEHTaLmM Ha
CTPOUTESNILCTBO CKBAXKWH MOKasaJsl, 4To MO CBOEMY
COCTaBy W COAEP>KaHNIO OHa KpariHe ganeka

OT 0bsa3aTenbHbIX TpeboBaHuin [ocTaHOBNEHMS

Mpasutensctea PO ot 16.02.2008 Ne 87, a

dhopmmnpoBaHne 1 pacnpenenenHne 3aTpaT B

CMETHbIX pacyeTax He COOTBETCTBYET COBPEMEHHOM

TEXHOJSIOMMYECKOW CTPYKTYPE KanuTaslbHbIX BIOXEHWNA B

OOBEKTbI KAnNNTasIbHOrO CTPOUTELCTBA (CKBaXKMHbI B MX

ymcne). MNpoTnBOpEYNsa MEXOY CNOXUBLLENCS CTPYKTYPOW

CMETHbIX PaCYeTOB Ha CTPOUTENIbCTBO CKBaXKWH U

COBPEMEHHOW PErNaMEHTUPOBAHHON CTRYKTYPOW

CMETHOM CTOMMOCTM 3aKJTHOHaIOTCS, FNaBHbIM 06pasoM, B

CNeayroleM:

e 3aTpaTbl Ha onnaTy TPy4a PacCpPeaoTOUeHbl MeXay
CMETHbIMU pacHeTamMu (rnaBamm CBOAHOMO CMETHOIO
pac4yeTa) 1 cTatbamn 3atpart. BbloennTb 1 OLEHUTb
CMETHYIO CTOMMOCTb OMiaThl TPyAa B CYLLECTBYIOLLEN
CTPYKTYPE CMETHOM CTOUMOCTU CTPOUTENBLCTBA
CKB&XXVHbI 6€3 AOMOMHUTESbHBIX PAaCYETOB HE
NPeaCTaBNAETCH BO3MOXXHbIM.

° AMopTr3aLms 6ypoBOro 060pya0BaHMS B CMETHbIX
pacyeTax pPacCcyMUTbIBAETCS HA OCHOBaHN HOPM
aMOPTU3ALIMOHHbBIX OTYUCAEHNIA N KOS(DDULIMEHTOB
0bopa4MBaeMOoCT, KOTOPbIE B HACTOSLLIEE yTRaTUAM
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In general, the analysis of estimate documentation for well
construction reveals that the scope and content thereof
have almost nothing in common with the mandatory
requirements of RF Government Decree N 87 dated Feb.
16, 2008, while generation and distribution of costs in the
estimates do not comply with the advanced technological
structure of capital investments into the objects of capital
construction project (including the wells) These are

the following main contradictions between the existing

structure of cost estimates for well construction and

present-day regulatory structure of estimated price:

e The labor costs are distributed between the estimates
(the chapters of summary estimate) and cost items. It’s
impossible to extract and evaluate the estimated labor
costs in the existing structure of well construction cost
estimate without additional calculations.

e Depreciation of drilling equipment in the estimates is
calculated based on the standard rates of depreciation
and turnover ratio that are currently invalid and have
no effect. The actually used models of equipment are
replaced with the most similar analogues under the cost
rating standard of 1984 (1991).

e Allocation of burden costs and planned accumulations
as separate chapters of Summary Estimate according
to VSN 39-86 “The guidelines for the scope and
procedure of design and estimate documentation
development, agreement and approval for oil and gas
well construction” makes it impossible to draw up the
estimated costs of construction-preparation stages (if
applicable), derrick installation, well driling, casing and
productivity testing.

The estimates do not reflect the costs of certain
organizations that participate in well construction.

In general, the rates used for preparation of estimates

and, consequently, the whole estimate documentation

do not reflect the advanced design solutions, methods of
performance of certain operations and services, or actually
applied materials and equipment. The cases below are
just few good examples of price estimating procedure that
is still used in the industry being inadequate under the
current market conditions.

For example, as proved by the structure analysis [2], in
the overall structure of well construction costs defined
by any developer of estimate documentation used for
well construction by NK Rosneft, the percentage of
materials that are not available in the cost rating standard
significantly increases the percentage of rated materials.
When the cost of material resources is not covered by
the cost rating standard it is determined by applying one
of the following approaches: either basis indexation (the
indexes are applied to the costs under the cost rating
standard) or resource based approach (basing on the
current price lists with back indexation to the basic price
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CcuUny 1 He OeNCTBYOT. BMECTO MapoK hakTnieckm
NPUMEHSIEMOro 060PYA0BaHNS MPUHUMAKOTCS UX
Havbonee BIN3KNE aHaNOr N3 CMETHO-HOPMATUBHOM
6a3bl 1984 (91) rr.

¢ Bbigenerve B otaenbHble rnasbl CBOAHOMO
CMETHOrO pacyeTa, Kak 3To ycTaHasmBaeT BCH
39-86 «HCTpYyKUMSA O cocTaBe, NOPSAKE Pas3padboTku,
COr/lacoBaHUS N YTBEPXKAEHMS MPOEKTHO-CMETHOW
OOKYMEHTaLMM Ha CTPOUTENBCTBO CKBAXKNH Ha HEPTH
1 ra3», HakNaaHbIX PacXOA0B W MIaHOBbIX HAKOMIEHWN
He No3BONSET CHOPMUPOBATL CMETHYKO CTOUMOCTb
3TanoB CTPOUTENLCTBA - MOArOTOBUTENBbHBIX PaboT
(MpY X HaIYMK), BBILLKOMOHTa>XKHBIX paboT, BypeHus
1N KPEMNEHWS, UCTbITaHWS CKBaXKMHbI Ha
NPOAYKTUBHOCTb.

B cMeTHbIX pacyeTax He 0TOBpaXKatoTCs 3aTpaTHbIe
COCTaBNSMOLLME OTAE bHBIX OPraHN3aLINIA, YHaCTBYIOLLINX
B NPOLIECCE CTPOUTE/IbCTBA CKBAXKMH.

B LiesioM 1cronb3yemMble B pacyeTax HopMaTuBbl U,

Kak CliefcTBMe, CMETHas JOKYMEeHTaLUVisl, He OTPaXKaroT
COBPEMEHHbIX MPOEKTHbIX PELLEHWA, TEXHOIOr Ui
NPOV3BOACTBA OTAEbHLIX BUOOB PaBOT U CEPBUCHbIX
YCIIYT, peasibHO MPUMEHSIEMbIX MaTepnasioB U
obopynoBaHus. Hupke npreeneHsl Nilb HECKOBKO
KPaCHOPEUMBbIX MPUMEPOB HeaoeKBaTHOCTH
CIOXVBLLIErOCS B OTPAC/M U UCMOJb3YEMOro 10 CYX Mop
ropsiaka CMETHOMO LIEHOOOPAa30BaHNS MO OTHOLLIEHNIO K
COBPEMEHHOMY PbIHKY.

Pesynbtatamm CTPYKTYPHOro aHanmaa [2] yCTaHOBAEHO,
4TO, HaNMpUMep, Y BCEX pa3paboTyMKOB CMETHOWM
OOKYMEHTaLMW, UCMOSb3yeEMOW
NpW CTPOUTENBCTBE CKBaXKMH

B NMAO «HK «PocHedhTb>, B

0BLLEN CTPYKTYPE CTOMMOCTU
CTPOUTENBCTBA CKBAXKWNH 4O
MaTtepuasioB, OTCYTCTBYOLLIX

B CMETHO-HOPMAaTVBHOM 6a3e,
3HaYUTEIbHO MPEBbILLAET OO
MarepuanioB, CTOMMOCTb KOTOPbIX
HopmmpyeTcs. MNpu aTom B

Cnyyae OTCYTCTBUSI CTOUMOCTM
MarepuasibHbIX PECYPCOB B
CMETHO-HOpMaTVBHOM 6a3e oHa
OonpeaenseTcs OaHUM 13 ABYX
CnocoboB: 6a3NCHO-NHOEKCHbIM
(ueHbI CMETHO-HOPMaTMBHOW 6a3bl
C YCTaHOBNEHHOW MHOEKCALMEN)
WA PeCypPCHbIM (MO Mpanc-mcTam
B TEKYLLEM YPOBHE LieH C 06paTHOM
MHaekcaumen B 6a31CHbIN
LIEHOBOW YPOBEHb). YCpeaHeHHas
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BypeHue
Drilling

rates). For the average structure of relative estimated cost
of material resources used for well construction depending
on the estimation approach refer to Figure 4.

The omissions found in the estimates can be illustrated
by the labor cost structure. Often, this cost item is
recognized as “Miscellaneous works and costs” while
actually these costs make up 40-95% of total labor cost
structure — this does not reflect the current conditions for
generation of labor costs for workers who participate in
well construction.

The diagnostics of well construction pricing system makes
it possible to define the approaches that can be used right
today to enhance the related management tools.

e Estimation of well construction costs at the going rate;

e Application of rate- or project-based approaches or
both of them to estimate the construction costs;

e Transformation of estimate documentation forms
considering the options of estimated cost distribution
between the separate stages of construction, types of
work and services;

e Development of procedure to prepare the modified
estimates for the client to issue the tender estimate for
well construction;

e Arrangement of construction cost monitoring systems
including monitoring of structure elements;

e Development of procedure and forms to define the
actual construction costs.

We suppose that the implementation of the above
proposals will make it possible to ensure a higher
efficiency while estimating the costs for construction of

UcnbiTaHue
Testing

Kpennexne
Casing

HopmunpoBaHHbIe LieHbl
Rated prices

LleHbl nocTaBLWwmKa
Vendors prices

Puc. 4. CTpykTypa CMETHOM CTOMMOCTW MaTepuasibHbIX PECYPCOB B
CTPOUTENBLCTBE CKBXKMH, %

CTPYKTYpa OTHOCUTENBHOM CMETHOM
CTOVMOCTU MaTtepuanbHbIX
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Fig. 4. The structure of estimated cost of material resources used for well
construction, %
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PECYPCOB, UCMOJIb3YEMbIX MPW CTPOUTENBLCTBE
CKB&XXWH, B 3aB1CKMMOCTM OT criocoba 1x onpeaeneHis
npencrasfieHa Ha pUcyHke 4.

VinnocTpaumen NCKaXKeHWM, OOMYCKaeMbIX B CMETHbIX
pacuyeTax, MOXET CNYy>KUTb CTPYKTYpa onnatel Tpyaa
nepcoHana. 3a4acTyro 3Ta cTaTbs 3aTpaT OTHOCUTCS

Ha «[poure paboTbl 1 3aTpaTbl». DaKTUYECKN Xe,

B CTPYKTYPE MOSIHOM Onnathl Tpyaa 3Tu 3aTparts!
3aHumatoT oT 40 10 95%, YTO COBEPLUEHHO HE OTparkaeT
COBPEMEHHBIX YCNOBUIA (DOPMUPOBAHNS onfaThl TpyAa
pPaboumx, yHaCTBYIOLLMX B MPOLIECCE CTPOUTENBCTBA
CKB2XKWH.

[MpoBeAeHHas AMarHOCTUKa CUCTEMBI LIEHOOBPa30BaHNS
MpY CTPOUTENBCTBE CKBAXKWNH MO3BOISET 0O03HAYUTH
MOAXOOp! K COBEPLLEHCTBOBAHUIO MEXAH3MOB
ynpaBneHns B 3TOM 061acTu, K peasmadaumm KOTopbIx
BO3MO>XHO MPUCTYNaThb Y>KE CErOAHS.

* (HOPMUPOBAHNE CMETHOM CTOMMOCTU CTPOUTENBLCTBA
CKBaXKVH B TEKYLLIEM YPOBHE LIEH;

® 1ICMOIb30BaHNE HOPMATVBHOMO M MPOEKTHOIO
noaxoaoB Wi X COYETaHNS Npu onpeaeneHnm
CMETHOW CTOUMOCTU CTPOUTENBCTBE;

® TpaHchopmmpoBaHme OPM CMETHOM OOKYMEHTaLN C
YHYETOM BO3MOXHOCTEN pacnpeneseHns CMETHbIX
3aTpar no OTAeNbHbIM STanam CTPOUTENLCTBA, BUOAM
pPaboT 1 CEPBUCHbBIX YCNYT,;

* paspaboTka nopsaka NOArOTOBKY MOANMULMPOBAHHBIX
CMETHbIX PACHETOB A1 (HOPMMPOBaHNS 3aKa34MKOM
TEHOEPHOW CMEThI HA CTPOUTENBCTBO CKBaXKMH;

® OpraH13auust CUCTEM MOHUTOPUHIa CTOMMOCTU
CTPOUTENBCTBA, B T.4. MO 3/IEMEHTaM e€ CTPYKTYpbI;

e paspaboTka nopsaxa 1 HopmM onpeneneHns
(haKTUHECKOWN CTOUMOCTU CTPOUTENBCTBA.

Peannaaups npencTaBneHHbIX MPeioXeHWn, Ha

HaLL B3rnaa, No3sonuT hopM1POBaTL CTOUMOCTb
CTPOUTESIbCTBA CKBaXKMH, KaK OOBbEKTOB KanuTanbHOro
CTponTENbCTBA, 6onee aPHEKTVNBHO, YCUTUTb KOHTPOSb
3aKa34MKOB Haf, MpoLeccamMi yrpaBneHUst CTOMMOCTbIO,
aaanTMPOBaHHbIMU K COBPEMEHHbIM PbIHOYHBLIM YCIIOBUSM
[BaauaTh NepBoro Beka.

CucTtema HopMUpoBaHUs 3aTpaT BPEMEHN NMpw
CTPOUTESNbCTBE CKBaXKUH

He mMeHee BaXKHbIM HanpaBneHEM MOBbILLEHNS

3P HEKTUBHOCTY YNPaBIEHNS CTPOUTENBCTBOM
CKB2XKWH SIBJIIETCS HOPMMPOBaHKe 3aTpaT BPEMEHM
Ha nNpoBeAeH1e OTAebHbIX OnepaLuli 1 COOPYXKeHWe
O6bekTa B LIENOM.

Kakabih BUA, paboT Npyi CTRPOUTESTbCTBE CKBaKMH
NpeacTaBnseT cobov CNOXKHbIM (KOMMIEKCHbIN) paboynin
MPOLIECC, KOTOPbIM MOXXET ObITh Pa3faefieH Ha NPOCTble
paboume npoLecchl. OTANUUTENBHOM OCODEHHOCTLIO
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wells as object of capital construction project and enhance
cost management control by the clients under the 21st
century market conditions.

Time Rating System for Well Construction

Another approach for the enhancement of well
construction efficiency management is the application of
time rates for performance of particular operations and
construction of entire facility.

Each type of operations performed during well
construction is a complicated work process that can be
divided into simple work processes. Each work process
has its own technological content, organizational
structure and applied equipment. Simple work
processes can be further subdivided into the following
components: operations, methods and, finally, actions.
It is evident that simplification of work processes should
be defined by the possibility to solve the tasks set for
the developers of normative documentation. Refer to
Figure 5 for the options related to application of time
rates for well construction.

The uniform time standards for oil, gas and other
mineral well drilling were approved with Decree

N 81/5-86 issued March 7, 1986 by USSR State
Committee for Labor and Social Problems and the
Secretariat of the All-Union Central Council of Trade
Unions. The standards were valid 1987-1991. This
regulatory document was developed by the Central
Regulation and Research Office of the Ministry of Oil
Industry of the USSR in cooperation with Bashneft
Production Association’s regulation and research office
of the Ministry of Qil Industry of the USSR along with
regulation and research organizations and companies
of the USSR Ministry of Qil Industry, Ministry of Gas
Industry and Ministry of Geology under methodological
supervision of Central Bureau of Labor Standards [3].

The uniform time standards were developed based on the

following materials:

e Photo and time observations;

e Equipment passports and specifications;

e The results of labor management evaluation and
enhancement arrangements.

In 2000 VNIIOENG’s labor economics laboratory, in
cooperation with Bashneft NK regulation and research
office and with OJSC Gazprom and Rosneft NK regulation
and research organizations and companies, participated in
developing the addendums to the uniform time standards
for ail, gas and other mineral well drilling. The collected
book was valid till 2005 [4,5].

From the time of implementation of the above books,
the well drilling conditions were significantly changed.
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3apaun, peLuaemble C UCMOJSIb30BaHNEM
HOPMMPOBaHWA BPEMEHN pabounx NPoLLEecCcoB
The tasks settled with work process time rating

Jonrocpo4Hoe u
WM. OrlepaTUBHOE MJlaHMpPOoBaHNe
Long and short-term planning

®opmupoBaHue
MHBECTULIMOHHBIX MPOrpamMm,
3ay1IeMeHTaMn KOTOpbIX
ABNSAETCSA CTPOUTESNIbCTBO
CKBaXKWUH
Generation of investment
programs that include well
construction as their elements

dopmupoBaHmMe rogoBbIX
6usHec-nnaHoB Jo4yepHUx
obLects KomnaHnu
Generation of annual business
plans for Company’s subsidiaries

UHXNHUPWHT 6ypeHus
Driling engineering

MpoekTupoBaHue
CTPOUTENIbCTBA CKBaXKMH
WEell construction design

Paspa6oTka u ontummnsaumsi
pabounx nporpamm
OTAEJIbHBIX NPOLECCOB
Development and optimization of
working programs for particular

PaspaboTtka TexHn4eckumx
3a0aHun N NpoBeaeHne
TeHOEepPHbIX TOProB Ha
rnposeneHne paboT rno
6ypeHnIo CKBaXKUH
Development of technical
assignments and holding tenders
for well drilling operations

OnepaTtmBHOE yrnpasneHne
6ypeHnem
In-process drilling management

CynepBansunHr
CTPOUTESIbCTBA CKBAXKUH
WEell construction supervision

OueHka adphpeKTUBHOCTMN
paboT, BbINOJIHAEMbIX
noapsoHbIMM OpraHU3aumsIMm
Evaluation of contractors’
performance

KoHTposib HapneXxallero
MCroJiHeHns paboumnx
nporpamm
Control of proper performance
under working programs

KoHTpakToBaHue paboT no
CTPOUTEJNIbCTBY CKBaXKUH
Well construction contracting

Mownck nyTen NoBbILLIEHUSA
adbdpeKTUBHOCTY NpoLiecca

CTPOUTESIbCTBA CKBaXKMH
Searching for options to increase
the well construction efficiency

Puc. 5. |_|OTeHLI,I/IaJ'IbeIe ob61acTu NCnoNb3oBaHMA BPEMEHHbLIX HOPMAaTBOB Ha CTPOUTEJIbCTBO CKBaXKUH
Fig. 5. The options related to application of time rates for well construction

O[HOro paboyero npouecca OT APyroro SBAgeTCs UX
TEXHOJTOMMHYECKOE COfepKaHe, OpraHn3aumMoHHas
CTRYKTYypa 1 NpuMeHsemoe obopyaoBaHue. MpocTble
paboume NPOLIECCHI MOMYT ObITh pPa3neneHbl Ha eLLle
fonee Menkne CoCTaBnstoLLMe: onepaLym, NpUemMsl

1, HAKOHeLL, ABVKeHUS. O4EBNOHO, YTO CTEMEHD
YMPOLLIEHNS pabo4X MPOLECCOB AO/HKHA ONPeaeATLCS
BO3MOXHOCTbIO PELLEHMS 3aa4, NOCTaBEHHbIX
nepen pas3paboTyKamMy HOPMATUBHOM OOKYMEHTaLN.
PasnnyHble BapraHTbl BO3MOXXHOMO MPUMEHEHNS HOPM
BPEMEHN B CTPOUTEIBLCTBE CKBaXKWH MPUBEAEHDbI HA
pPUCYHKe 5.
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Absolutely new equipment and technologies appeared

to construct oil and gas wells, e.g. new types of Russian
and foreign drilling rigs, top drives, rotor systems, PDC drill
bits, etc. Furthermore, the profiles of new wells became
rather complicated. The directional wells have been
supplemented with horizontal ones including wells with
large length of horizontal section and multilateral wells.
Another factor that requires different time for performance
of the same technological operations, is the specific
geological and technical conditions of well construction in
new fields.
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MNocTaHoBeHMeM [rocyaapcTBeHHOro kommTteta CCCP no
Tpyay W coumanbHbiM Bonpocam 1 CekpeTapuata BLICIC
Ne 81/5-86 o1 7 mapTa 1986 r. 6bl/n yTBEP>KOEHDI
«EQnHbIE HOPMbI BPEMEHW Ha BYPEHME CKBaXKMH Ha
HedTb, ra3 1 Opyrve NonesHble Mckonaemblie». Cpok
[encTBms HoOpM ycTaHoBseH ¢ 1987 no 1991 rr. JaHHbin
HOPMAaTVBHbIN OOKYMEHT Obli1 padpaboTaH LieHTpanbHom
HOPMAaTUBHO-UCCNEA0BATELCKOW CTaHUMEN
MuHucTepcTBa HehTAHOM MpoMblLLieHHocTn CCCP
COBMECTHO C HOPMAaTUBHO-VCCNEA0BATENIbCKON CTaHLMEN

NPOV3BOACTBEHHOIO 0ObeAMHEHUS «ballHed T
MuHucTepcTBa HethTIHOM MpoMblLLieHHocTn CCCP

Mpv y4acTu HOPMaTUBHO-UCCNEA0BATENBCKIMX
opraHmMsauuin 1 npeanpuatTin MmuHucTepcTea

HEeTAHOM MPOMbILLAEHHOCTU, MUHNCTEPCTBA ra30BOW
MPOMbILLNEHHOCTU 1 MuHncTepcTea reonorvm CCCP
MOA METOOMYECKMM PYKOBOACTBOM LleHTpanbHoro 61opo
HopMaT1BOB Mo Tpyay [3].

B ocHoBy pa3paboTkm eAnHbIX HOPM BPEMEHM MOOMEHbI

chenytolme matepuanbl:

® (HOTOXPOHOMETPaKHbIE HADNOAEHVIS;

® MacrnopTa U TEXHUYECKUNE XapaKTEPUCTUKMN
obopyooBaHNs;

® pesy/bTaTbl aHaM3a opraHusaLmmi Tpyaa 1
MEPOMNPUATUS MO €€ COBEPLLEHCTBOBAHNIO.

B 2000 rogy nabopatopuen 3KOHOMVKK Tpyaa
BHNMOSHI™ coBMecTHO ¢ HOpMaTUBHO-
ncecneposarenbckon ctaHumen HK «balHedTs» npu
y4acTM HOPMAaTUBHO-NCCIE00BaTEbCKIX OpraHn3aLmin
n npegnpusTun OAO «["asnpom» n HK «PocHedhTb» Bbin
paspaboTaHbl OMNOSTHEHVS K €QMHBIM HOPMaMm BPEMEHM
Ha BypeHVe CKBaXKVH Ha HedTb, rasd 1 apyrve nonesHble
nckonaemble. Cpok aencTamst cOopHmnka — oo 2005 r.
[4,5].

Co BpeMeHu BBeSHMS ONCaHHbIX Bbillle COOPHUKOB
YCIOBUS BYPEHNS CKBaXKNH CYLLIECTBEHHO M3MEHUCh,

a TakXKe MosIBUMNCH COBEPLLEHHO HOBbIE TEXHVIKA

N TEXHOMOMK, UCTIOSIb3YeMble 19 CTPOUTENLCTBA
HEMTAHBIX 1 ra30BbIX CKBaXKMH. B 3ToM pagy AocTaTtouHo
OTMETUTb HOBbIE TUMbl OTEYECTBEHHBIX 1 3aPYCEXXHbIX
BYPOBbIX YCTAHOBOK, BEPXHME CUIOBbIE MPUBOAA,
POTOPHO-YMpPaBseMble CUCTeMbI, fonoTa Tuna PDC

1 npo4ee. Kpome Toro, 3Ha4MTEIbHO YCIOXKHUINCE
npounan CTBOJIA CTPOSALLIMXCSH CKBaXKMH, MOMUMO
HaKTOHHO-HAMPABIEHHBIX MOABUIUCH CKBaXKUHbI C
FOPUSOHTa/TbHLIM OKOHYaHEM, B TOM 4Ynce ¢ 6OMbLLON
NPOTSAXKEHHOCTBIO FOPU30HTASIbHOM YacTi, a TakxKe
MHOIOCTBOJIbHbIE CKBaDKUHbI. BCTYnMAM B CTPOW HOBbIe
MECTOPOXIEHWS!, OTNIYAIOLLIMECS CReLMUIECKNMY
Fe0I0ro-TeXHNYECKMMN YCITOBUAMYM CTPOUTENLCTBA
CKBaDKWH, UTO TaKXKe MOBNSASIO Ha Pa3/inymg BO BPeMeHU
BbIMNOIHEHNS OAHOVMEHHbIX TEXHOIOMMYECKIMX OnepaLni.
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When the opportunities and possibilities for the most
efficient application of rating system are considered,
arrangement of required rating tools for in-process drilling
control and management can be set as a primary goal.

With reference to the tasks listed in Figure 5 the
conclusion can be made that rate setting for simple work
process is not reasonable. Another option of the well
construction process breakdown is the development of
consolidated time rates. Such consolidations ensure the
efficient settlement of tasks as well as contribute to the
decrease of labor costs with an increase of rate setting
efficiency.

One more rate setting aspect, which is important from a
methodological point of view, is a source of information
on actual time consumption for particular stages of well
construction and technological operations. As stated
above, the photo and time observations became the
only source of such information for development of The
uniform time standards. Despite of numerous advantages
(accuracy, precision), this method requires substantial
labor costs. Such circumstance significantly restricts the
possible scope of measurements and, consequently,
decreases the accuracy of the results.

An alternative option is application of experience-based
and statistical method of rate setting. This method of
time rate setting requires information on main operations
executed during well construction including the time
consumed for the performance of these operations.

The detailed information is summarized in structured

fashion during the performance of the following operations

that are typical almost for all drilling projects:

e Supervision;

¢ |nstrumental monitoring of the well drilling process with
a geological and engineering survey stations.

According to the occupational standard no. 256,

the drilling supervisor in the oil and gas industry who

performs technological control and management of well

drilling process keeps the Client informed on the drilling

production progress [6]. As such, the scope of supervision

services includes the generation of a supervisor’s report.

The document contains an end-of-day report including:

e Short description of operations for 24 hours;

e Daily balance of productive and nonproductive time
consumed for performance of main operations and,
correspondingly, downtime.

Analysis of the supervisor’s reports that describe the
well construction control process with Rosneft NK PAO
proves that the content of this document is often limited
to the information on time consumed for performance
of operations per day. However, it does not reflect the
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Vicxoosa 13 cyLLecTBYIOLLIMX BO3MOXHOCTEN U NepCreKT1B
Hanbonee paLnoHaIbHOrO UCNOBE30BaHMS CUCTEMbI
HOPMMWPOBaHWS, B KA4ECTBE OCHOBHOW LIENN MOXKET ObiThb
onpeaeneHo obecneyeHne HeOOXoANMbIMM CPEOCTBAMM
HOPMMPOBaHWSI ONEePaTUBHOIO KOHTPOSS 1 yrpaBieHus]
OypeHmem.

AHanmanpyst nepeyeHb 3adad, NpeacTaBNeHHbIX Ha

prc. 5, MOXKHO CAenaTh BbIBOA O HELIENIECO0BPas3HOCTM
HOPMMPOBaHMS MPOCTbIX PabouMX MPOLECCOB.
AnbTepHaTVBON pa3neneHns BCero npoLecca
CTPOUTENBCTBA CKBAXKMH Ha MPOCTbIE paboyme NPoLECChI
SAB/SIETCS CO3OaHNE YKPYMHEHHbIX HOPMaTVBOB 3aTpar
BPeMEHW. [1pn 3TOM CTemneHb YKPYNHEHWS O0JDKHA,

C OHOW CTOPOHbI, 0becneumBaTb sPHEKTUBHOE
peLLleHVe MOCTaBMIEHHbIX 3a4a4, a C APYron CTOPOHbI —
CNOCOBCTBOBATL CHVDKEHMIO TPYA03aTPAT U MOBbILLEHWIO
onepaTMBHOCTU PaboT N0 CaMOMy HOPMUPOBAHMIO.

Hpyrim METOA0NOMMYECKN BaXKHBIM aCNeKTOM 3aa4um
HOPMMPOBaHNS ABNSETCA CTOYHMK MHGOPMaLm O
hakTUHeCKMX 3aTparax BPpeMeHM Ha OTAe bHbIE 3Tambl
CTPOUTENBCTBA CKBAXKMH N TEXHOMOMMHECKIME OnepaLivin.
BhbilLie yka3blBaiochk, YTO eAMHCTBEHHbLIM UCTOYHNKOM
Takowm nHdopMaumy Npu co3gaHnn «EguHbIX HOpPM
BpeMeHU» bblna hoToxXpoHOMETPUS. daHHbI MeTop,
NPV BCEX CBOMX MOJIOXKUTESTbHBIX Ka4eCTBax (TOYHOCTb,
OMPEAENEHHOCTB), TPEBYET A1 CBOETrO OCYLLECTBIEHMS
CYLLIECTBEHHbIX TpyOo3aTtpar. 3T0 0BCTOATENBCTBO
CEPbE3HO OrPaHNHMBAET BOSMOXKHbBIM 06 bEM N3MEPEHWI
N, COOTBETCTBEHHO, CHKAET JOCTOBEPHOCTb
MONYYEHHbIX PE3YbTATOB.

ANbTepHaTVBON (DOTOXPOHOMETPIKY SBNSKOTCA
OMbITHO-CTATUCTUYECKVE METOAbI HOPMUPOBAHKS.

[ns ocylwecTBNeHNs OMbITHO-CTATUCTUHECKOrO METOAA
HOPMMPOBaHNS BPEMEHW HEOBXOOMMA UH(DOPMaLS,
BKJTFOHaAOLL@s OCHOBHbIE OMnepaLn, BbINOSTHSEMbIE Mpn
CTPOUTENBCTBE CKBAXKWH, C YKa3aHWeM 3aTpadeHHOro
BPEMEHM Ha VX BbIMNOJIHEHME.

MNopobHas nHpopmaLs B CTRYKTYPUPOBaHHOM BUOE

dhopMUpPYyETCH B NPOLIECCe pPaboT, OCYLLECTBNAEMbIX

NPaKTUYECKN Ha BCEX OOBbEKTaxX OYPEHUs], a UMEHHO:

® CynepBar3epPCKOe COMPOBOXXAEHWE;

® VHCTPYMEHTa/IbHbIN KOHTPOSIb MpoLecca BypeHns
CKBa&XXVH CTaHLMeN reooro-TexXHoNorm4ecKmx
ncenenosaHun (I'TA).

CornacHo npoceccroHanbHOMy cTaHaapTy

Ne 256 OypoBOW cynepBan3ep B HEPTEra3oBown
061acTh B paMkax TEXHOSIOrMYECKOrO KOHTPOSIS
1 ynpaBeHVs NPOoLIECCOM BYPEHNS CKBaXKMHbI
OCYLLECTBNAET MH(POPMUPOBaHME 3akasurka o
XO[€e NPOM3BOACTBEHHOrO npoLiecca bypeHus [6].
Taknm 06pasom, B MPOLIECCE CynepBan3epCKoro
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number of such operations. So, information like this
cannot be used for experience-based and statistical
analysis.

According to RD 153-39.0-069-01 the geophysical
survey of oil and gas wells includes the operation of
geological and engineering survey stations. They are
intended to control well conditions at each stage of
construction and commissioning. A technological
task to be settled with the application of geological
and engineering survey stations is identification

and determination of process operation duration.
Hence, during the instrumental monitoring of the well
construction process and further manual processing of
reference information the specialists of the geological
and engineering survey station and the supervisor
develop a geological and engineering survey station’s
report.

The report contains a “Time Observation” section with
sequential time observation for each operation performed
during construction of wells.

The analysis of information received from geological

and engineering survey stations with reference to 270
RN Yuganskneftegaz’s wells during in-process drilling
control has proved that the consolidated time rates that
are accurate and adequately describe the actual process
of well construction and can be received provided
correct processing of statistics. Then once developed
consolidated time rates could be continuously updated
to remain adequate and reflect the changing drilling
conditions and well penetration technology.

In this way, the information that is available with oil
production companies can become the basis for the
generation of such management tool as the consolidated
time rates for well construction provided correct
processing of this information.

RPI is a specialist consulting company covering the
fuel and energy industry of the Russian Federation,
CIS, Central and Eastern Europe countries. Additional
Information: www.rpi-consult.ru,
research@rpi-research.com or +7 495 778-9332.
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COMPOBOXOEHVA CTPOUTENBCTBA CKB2XKMHbI
dhopmmpyeTcd «PanopT cynepBanaepa». YkadaHHbIn
OOKYMEHT COAEPXUT Pa3Aen «CyTOUHbIA OTHET», KOTOPbIN
BKJIIOYAET:

® KpPaTKOE OMMcaHne CyTOYHbIX PaboT;

e HanaHc CyTOYHOrO MPON3BOAUTENBHOIO 1
HEMPON3BOAUTENIBHOIO BPEMEHN, 3aTPaYeHHOro Ha
BbIMOJIHEHVE OCHOBHbIX Onepaumii 1 COOTBETCTBEHHO
NPOCTOEB.

AHanm3 coaep>X1MMoro panopToB cynepBanaepa,
OTpaXKarLLnX KOHTPOJIb Ha CTPOUTEJIbCTBOM CKBaXXKMH
B MAO «HK «PocHethTb» CBUAETENBCTBYET, YTO AAHHbIN
OOKYMEHT Yallle BCero CoAepXXnT MHMopMaLmio o
BPEeMeHU, 3aTpadYeHHOM Ha BbINOJIHEHME onepaLii

3a CYTKN, HO B HEM HE NMpnBOONTCA KOJINYECTBO

Takux onepauuii, a, cnegoBaTensHo, MHpopmauyvs B
TakoM BUE He NpurodHa oasa NpoBedeHNst OnbITHO-
CTaTUCTNYECKOro aHanmaa.

CornacHo P[] 153-39.0-069-01 cocTaBHOM YacTbto
reoU3nYecKmx NCcneaoBaHmnin HEPTAHbBIX U

ras0BbIX CKBaXXWH ABASIOTCHA CTAHLMM reonoro-
TEXHOI0MMYECKOro KoHTpona (M), koTopble
npenHa3Ha4YeHbl 019 OCYLLECTBEHNST KOHTPOS

3a COCTOSIHMEM CKBa>KWMHbI HAa BCEX aTanax

ee CTpoUTENLCTBA M BBOJA B 3KCM/lyaTauuio.

OpHom 13 TexHoorndeckux 3agad [T asngaetcsa
noeHTUMKauMa 1 onpeneneHne NPoao/HIKUTEBHOCTA
TEXHONOIrMYecKnX onepaumn. Takum obpasom, B
npoLecce MHCTPYMEHTA/IbHOMO KOHTPONS NpoLecca
CTPOUTENBCTBA CKBaXKWMHbI 11 MOCNEOYHOLLEN PY4YHON
06paboTKM UCXOOHOW NHOPMAaLIMM NEPCOHAOB
cTaHuum ' n cynepeansepom opmumpyeTca «PanopT
cTaHuum M'M».

VIHpopmauusa 13 panopToB ctaHumm ' TU cogepxut
pasnen «XpoHOMETPaXK», KOTOPbI B CBOKD OYepeb
BK/ItOYAET MOCNEe0BaTESbHbIN XPOHOMETPaXK KaXKa0M
onepaLmn B NpoLECCe CTPOUTEbCTBA CKBaXKMH.
AHanmsa nHdopmMaumm co ctaHuun ' TV, nonyyeHHom B
X0[e OnepaTMBHOIO KOHTPOJIS 3a NPOLECCOM OypeHNs
270 ckBaxxmH OO0 «PH-HOraHckHedTeras», nokasarn,
4YTO NPW NPaBUIbHOM CTATUCTUYECKOM 06paboTKe

Ha ee OCHOBE MOryT ObITb MOJIyYEHbI YKPYMHEHHbIE
HOpMaTKBbI BpeMeHu, obafatoLLme Heo6Xoanmon
OOCTOBEPHOCTbLIO M aeKBaTHO OMUChIBatOLLME
peasibHbI MPOLECC CTPOUTENIbCTBA CKBAXKMH.
EnvHoxapl paspaboTaHHble YKPYMHEHHbIE HOPMATVBBI
BPEMEHW OO/KHbI MOCTOSIHHO OBHOBNATLCS, YTOObI
OCTaBaTbCs afeKBaTHbIMU MEHSIIOLLIMMCS YCI0BUSIM
OYPEHUS U TEXHOIOMMM NPOBOOKN CKBAXKMH.

Taknm O6p830M, MMEKLLaAaCA B paCrnops>XeHnn

HedTego6bIBaKOLMX KOMMaHWM MHopMauns
npu ee NpaBUIbHOM VNCNOJ/Ib30BAHUN BMOJIHE
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Bulletin. Attachment 1, 2014. “Oil Industry”, M.,
page 71-75.

3. The uniform time standards for oil, gas and other
mineral well drilling. M., Institute of Labor Research,
1987.

4. The uniform time standards for oil drilling.
Part 1. M.- 2000. - p. 376.

5. The uniform time standards for oil drilling.
Part 2. M.- 2000. - p. 227.

6. RF Ministry of Labor and Social Protection Order
N 942n dated November 27, 2014 On approval on
occupational standard “The drilling supervisor in oil
and gas industry”

MOXXET CJIY>KWUTb OCHOBOW 01 CO3[AaHNst Takoro
WMHCTPYMEHTa ynpaBneHusl, Kak YKpYNHEHHbIE HOPMbI
NPOOOSIKNTENBHOCTN CTPONTENLCTBA CKBAXKMH.
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