B BYPEHUE

NHopMaLUMOHHbIe TEXHONIOrMK NpU NaHUpPoOBaHUU
U MOHUTOPUHre aKcnyaTalmoHHOro 6ypeHuA Ha
mectopoxaeHuax OAO «HK «PocHe(hTb»

K.B. Kygawos, P.A. Manaxos (OAO «HK «PocHedTb»)

BeepeHve

B 2010 . HK «PocHedTb» 3aHANna 1 MECTO cpean POCCUMCKIX
1 4 MeCTO cpeam MyBNYHBIX MEXOYHAPOAHbIX HEPTAHBIX
KOMMaHui No gobbide Hedpbn (puc. 1). MNMogaepxmBaTh U
HapaLLBaTh BbICOKME YPOBHM [OObIMM HEBO3MOXHO 6e3
yBENMYEHNS 0OBEMOB BYPEHNST HOBBIX CKBaXKMH 11 BOKOBbIX
CTBOJOB. [laHHble MEpOMPUSTTUS BHOCAT CyLLIECTBEHHbIN BKIaL,
(6onee 10 %) B ronoByto 000bIHY HEPTY KOMMAAHNN.

Kpowme Toro, OAO «HK «PocHedhTb» — nuaep no

3(PPEKTUBHOCTY BYPEHINS HOBbIX CKB2XKVH Cpeau

OTEYECTBEHHbBIX KOMMaHu (puc. 2). B 2010 r. aebut HOBbIX

ckBakH OAO «HK «PocHedTb» B 2 pasa npeBbICKn

cpedHvn Nokasarenb No Poccun. SToMy CrnocobCTBYHOT:

» Ka4eCTBO 3aracoB

» MOCTOSIHHOE COBEPLLEHCTBOBAHME TEXHOIOMNIA
3aKaH4MBaHNsi CKB2XKMH

» LLIMPOKOE MPUMEHEHME re0N0oro-TEXHOIOMMHYECKNX
MOLENEN NPK MaHNPOBaHUN

» COBCTBEHHbIE METOLOIOMMHECKME 1 MPOrPaMMHbIE
pa3paboTKu.

CraTtbsi nOAroToBNEHa NO Aoknaay, caenaHHomy Ha IV
Hay4HO-MPAaKTUHYECKON KOHbepeHLmn «MaTemaTnieckoe
MOOENMPOBaHNE 1 KOMMBbIOTEPHbBIE TEXHOMOMM B
npoLeccax pas3paboTK MECTOPOXKAEHWA, A0ObIHM 1
nepepaboTkn HedhT» (26-28 anpend 2011 ., . Ya).
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K.V.Kudashov, R.A. Malakhov, Rosneft Oil Company

Introduction

In 2010, Rosneft was the fourth largest oil producer in
the world, and the largest producer in Russia (Fig. 1).

It is impossible to increase and maintain this position
and continue to produce high production levels without
increasing the volume of wells drilled and sidetracked.
Production from these activities makes up over 10% of
Rosneft’s annual oil production.

Rosneft is also the leading Russian company for drilling

efficiency in new wells (Fig. 2). In 2010, production from

Rosneft’s new wells was double the total national average.

This is supported by:

» Reserves quality

» Continuous improvements in well completion
technologies

» Broad applications of geological and technological
model planning

» Proprietary methodological and program developments.

Software Solutions

Any oil and gas company’s drilling program is based on the
approved design solutions which are updated as each new
well is drilled in every field. When preparing the well design
documents, Rosneft uses a broad range of specialized
software, both commercial and proprietary. In particular,
software packages of geological (Schlumberger Petrel,

www.rogtecmagazine.com
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MECTOPOXKOEHVAX KOMMaHNV 3a NPedplyLLInii rog,
MPUBOOUT K HEOBXOAUMOCTU EXKErOHOMO YTOYHEHIA
PEeNTUHra 06 BEKTOB SKCMTyaTalMOHHOIO BypeHIst, Ha
OCHOBE KOTOPOrO FOTOBUTCS MATUNETHAS MporpamMma
Byperus. [NocnegHss SBNSETCA COCTABHOM HYacTbio
Bu3HeC-NNaHa KOMMaHUM 1 ee A0HEPHMX OOLLIECTB.

[Mpr YTOYHEHUW PENTUHIA BEXKHO YYNTbIBATb BCE
re0sIoro-NPOMbICIIOBLIE JAaHHbIE U X CaMble MoCneHve
N3MeHeHNs. [1a pelleHns 3Tom 3aaa4qv npu NOAroToBKe
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Puc. 2 [1ebut HedpT 1 YMCNO HOBbIX CkBavKMH B 2010
I. MO POCCUNCKMM KOMMaHKaMm (“oaHHble no OAO «HK
«PocHebTb» 6e3 y4eTa BaHkopa)

Fig. 2 Oil production and amount of new wells in 2010 for
Russian companies (“data for Rosneft Oil Company does
not include data for the Vankor field)
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nporpamMMel BypeHus 1 3apeskn 60koBbIx CTBOSIOB (36C)
reonornyeckme Cny>kobl NCMOMB3YIOT MPOrPaMMHBbIA
kommnekc «eonorus n JobbHax (MK «M0») padpaboTkm
000 «PH-YhaHWMHed Tb», MEtOLLIMIA pa3HO0bPAa3HbIN
yHKLMOHAN B HaCTU XpaHEHWS, 0BpaboTKM 1
BM3yanM3aLmn JaHHbIX, & TakKe MOAYIN aHaMUTUHECKIX
pacyeToB.

[anbHenLasa peannsauysa nporpammbl 6ypeHins n 36C
rnoapasyMeBaeT NOCTOAHHBI MOHUTOPVHI 1 BHECEHME MU
HEOBXOAMMOCTU KOPPEKTUPOBOK. Ha aTane peanmsaLim
Cny>x0bl, OTBEHAOLLIME 3a MEONOMHECKOE COMPOBOXKAEHNE
BypeHus, B oononHenne K MK «md» npumeHstoT
TEXHOMOMHECKYHO MHPOPMALIMOHHYHO cucTemy (TVIC)
«[1oBblHa», paspaboTaHHyH0 B KOMMaHUM 1 MPeaCTaBNStOLLyHO
Cob0I cambI ONePaTUBHBINA NCTOYHNK AaHHbBIX.

B ntore Becb MaccumB reo1oro-reodmsmnyeckomn
VHOopMaLM, HAKOMIEHHOM B XOAE BbIMNONHEHNS
nporpammbl 6yperus 1 35C, Cnonb3yeTcs 018 YTOHYHEHNS
Fe0NOrNYECKMX Y MMOPOOMHAMUHECKNX MOAENEN nNpu
OBHOBNEHWN MPOEKTHBIX AOKYMEHTOB. KOHLIENTyasibHas
cxema peanmsaunm nporpammbl Byperns OAO «HK
«PocHedTb» NokagaHa Ha puc. 3.

C Uenblo CHUXKEHVS KanuTasbHbIX BNIOXKEHWN B co3aaHne
Ka4eCTBEHHOIrO HehTeraszoaotwIBaroLLErO hoHaa
CKBa&XXVH, €QMHOIr0 MH(OPMAaLMIOHHOIO NPOCTPaHCTea

IRAP RMS) and hydrodynamic (Schlumberger Eclipse,
CMG STARS) modeling.

After analyzing the field drilling results for the previous year,
we have prepared a 5 year drilling program which is part of
a key business plan for Rosneft and its subsidiaries. During
such an update, it is important to include all geological and
production data and their latest modifications. In order to
resolve this challenge, when preparing a drilling and side-
tracking program, our geological departments use “Geology
& Production software” (G&P) solutions developed by the
RN-UfaNIPIneft R&D institute with diverse functionalities in
data storage, processing and visualization, and modules for
analytical calculations.

When further drilling and sidetracking programs are
implemented, continuous monitoring and adjustments are
required. At the implementation stage, the departments
responsible for driling support use, in addition to our
“G&P” software, the “Production Technological Information
System “ (TIS) developed by the company, which uses the
most up-to-date data sources available.

As a result, the entire array of geological and geophysical data
accumulated during the previous driling and side-tracking
programs is used within the geological and hydrodynamic
simulations used to design the future drilling programs.

Figure 3 shows how the concept was implemented at Rosneft.
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Fig. 3 Concept chart of driling program implementation in Rosneft
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B BYPEHUE

07191 KOHTPOSIA U yNpaBieHnsi NpoLeccamm CTROUTENbCTBA
ckBakMH B OAO «HK «PocHedhTb» paspaboTtaHa
KopnoparuBHast H(POPMAaLMOHHasS cucTeMa «KOHTPOSb

W ynpaBeHne CTPOUTENBCTBOM CKBavKUH» (KnYCC).
OCHOBHbBIMM €€ 31eMeHTaMM ABNAKOTCA MHAOPMaLMOHHBINA
On0K «YaaneHHbI MOHUTOPUHI BypeHunst» (YMB),
MporpaMMHbIE KOMMIEKChI, 06ecnevnBatoLLIe 06paboTKy
noctynarouien ns YMB nHdpopmaumn, 1 6asa gaHHbIX
CTPOUTENBCTBA CKBXKMH KaK MHTErPUPYHOLLIEE 3BEHO
BCEX 3M1EMEHTOB MHAOPMALMOHHOM cUCTEMBI. [pn

aToM YMB obecneuvBaeT nepegady reoiorm4ecknx

N TEXHOMNOMMHECKMX MapaMeTPOB, PEMMCTPUPYEMBIX B
MPOLECCE CTPOUTENBCTBA CKBEDKMH, B PEXKIME PEATBHOMO
BPEMEHN.

CnepyeT oTMeTUTb, 410 B OAO «HK «PocHedTb» B
2007 r. BnepBble B OTEYECTBEHHOM HE(PTEra30BOM
CekTope paspaboTaHo NporpaMMHoOe obecrnedeHne
«[OpPU3OHT» ONs re0I0rMHYECKOro CONPOBOXXAEHNS
BypeHns (reoHaBUraLm) ropU3oHTaNbHbIX CKBaXKMH
(FC) n 6okoBbIX ropundoHTanbHbIx cTBoMOB (BIC).
YHVKabHOCTb JaHHOM pa3paboTkn 3akoYanach B
OTCYTCTBUM Ha PbIHKE KOMMEPHYECKOIrO MPOrPaMMHOro
obecneydeHns, MO3BONSIOLLIEro peLllaTb 3agady

3P HEKTUBHON NPOBOAKN FOPU3OHTaSIbHBIX CTBOJIOB MO
NPOOYKTVBHBIM MiacTam. [o HejaBHEro BpemMeHu sta
3afadva pelwanacb B OCHOBHOM C MOMOLLBIO CEPBUCA,
NPefoCTaBIAEMOro KpynHbIMU HEPTECEPBUCHBLIMMA
KOMMaHNAMMU.

["eoHaBMraums Npu BypeH rOPU3OHTASTbHBIX CKBXKIMH 1
OOKOBbIX CTBOJIOB

OcHoBHas LieSb FreOHaBUrauyn U reoIorMHeCKoro
conpoBoxxaeHus 6ypeHns 'C n BI'C — gocTkeHne
MaKCUMaTbHON 3HEKTVUBHOM AJIMHBbI FOPU3OHTA/IBHOMO
CTBONA CKBaXKWHbI Lah nMyTem ero pasmeLleHrs B
Hanbonee NPOOYKTUBHOM HehTEHACHILLEHHOW YacTW
nnacTta C y4eTOM reonorM4ECKMX OCOBEHHOCTEN

N TEXHUYECKMX OrpaHnYeHuin. B pesynstarte
obecnevrBaroTcst Hanbonee nosHas BelpaboTka
13BIEKAEMbIX 3aMacoB HeTW paccMaTpUBaeMOoro
06beKTa pa3paboTkN 1 MakCHMabHas MPOOYKTUBHOCTb
CKBE&XKMHI.

ShdexTrBHAA OIMHA FOPU3OHTANIbLHOrO CTBOMA — 3TO
CyMMapHas [JIMHa y4aCTKOB CTBOMA, BCKPbIBLLIMX
KOMNEKTOP MO pesyfibTaTaM MHTepnpeTaumi gaHHbIX
kapoTaxa. B aToM cnyqae apdheKTBHOCTb NMPOBOAKM
CKBaXXWHbI (DOKOBOIO CTBOJ1A) OLIEHMBAETCA Kak
oTHOLUEeHWe Lady/Lobuy (LobLy — obLias oavHa
FOPU30HTASTIBHOIO CTBOMA — AJIHA OT Balumaka
IKCMyaTaLMOHHON KOSIOHHBI (M LIEMEHTUPOBOHHOM
My(DTbl XBOCTOBVKA) 00 3a605).

[ns 0OCTMXKEHNS MaKCUMaIbHON 3EKTUBHOCTU
MPOBOOKM HEOOXOAMMO YUUTbIBATb (DaKTOPbI, KOTOPbIE
MOXXHO pasfennTb Ha ABe rpynnbl.
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Rosneft has also developed the “Well Construction Control
and Management” system (WCCM) with the purpose of
reducing capital expenditure on high quality wells, and to
provide a unified system for well construction, control and
management. One of the main elements of this package is
the Drilling Remote Monitoring (DRM) system, a set of data
collection software that ensures the correct data processing
and well construction database, which integrates all

the system elements (modules). At the same time DRM
ensures the real-time transfer of geological and technical
parameters, collected in the wells’ construction process.

It should be noted that this was the first instance that such

a solution was used in Russia, when Rosneft developed the
Horizon software package for geosteering (geological support)
of horizontal wells (HW) and sidetracks (HS) driling in 2007.
This software was unigue because no commercial software in
the market, at that time, solved the problem of targeting and
driling into the pay zone. Until recently this task had only been
solved with help provided by the major service companies.

Geosteering of horizontal wells and side-tracking

The primary objective of geosteering and side tracking is to
achieve the maximum well bore profile targeting the most
productive zone of the formation, accounting for geological
peculiarities and technical limitations. As a result the
maximum possible production of recoverable oil reserves,
at a maximum production rate, will be ensured.

A horizontal section of well bore’s effective length is the total
length of the well bore that has contact with the reservoir
based on the logging results. In this case the efficiency of
well (sidetrack) geosteering is estimated as a ratio - Lef/Ltot
- is the total length of a horizontal leg over the length from
production casing seat (or liner cement collar) to the
bottom hole.

In order to achieve maximum efficiency one should account for
the following factors, which may be divided into two groups.

1. Geological features of formations in the drilling area:

» formation discontinuity and non-uniformity of its properties
related to area and cross-section

» uncertainty of gas/water and oil/water contact positions

» recovery of reserves and phase displacement

» initial and current formation pressure.

2. Technical limitations applied to a specific well:

» maximum wellbore inclination

» maximum possible total depth of a well

» the effects of drilling fluids on the formation

» possible failures, breaks and wearing of the drilling
equipment, tools and instruments affecting directional
accuracy and control.

Successful (from geological and technical viewpoints)
construction of a horizontal wellbore is only possible when

www.rogtecmagazine.com
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1. leonorv4eckme 0COBEHHOCTH racTa B 30HE OypeHMs

CKBaXKUIHbI:

» HEMPEepPbIBHOCTb MJiacTa 1 HEOJHOPOAHOCTb ero CBOVCTB
no NaoLaan 1 pas3pesy

» HeoNpPeaeneHHOCTb MOSIOXKEHWNS ra30- 1 BOAOHEMTAHOMO
KOHTaKTOB

» BblpaboTka 3anacoB 1 NpoaBvKeHne hpoHTa
BbITECHEHNA

» Ha4dallbHOE N TeKyLLiee MfacToBble OaBleHA.

2. TexHu4eckme orpaHn4eHyIsi B YCIOBUSIX KOHKPETHOM

CKBaXXUHBI:

» MPeLebHO OoNYyCTUMasd MHTEHCUBHOCTL UCKPVBNEHNS
CTBOJ1a CKB2XXMHb!

» MakCMasibHO BO3MOXKHas rybuHa 3ab0si CKBaXKMHb!

» BAMSAHNE BYPOBOro pacTeopa Ha COCTOsHME
NpPn3aborHOM 30HbI MnacTa

» BOSMO>KHbIE MOMIOMKM, OTKa3bl 11 U3HOC BypOBOrO
0BopyaoBaHMs, MHCTPYMEHTA 1 MPUBOPOB, BIVSAOLLME
Ha TOYHOCTb MPOBOAKM 1 BO3MOXXHOCTb YrpaBieHns
TPaeKTOPUEN CKBaXKMHBI.

YcneLHoe € reonorn4eckomn 1 TEXHNHECKOW TOHEK 3peHNs

CTPOUTENBCTBO MOPU3OHTASTBHOMO CTBOJTa BO3MOXHO

TOSMBKO NPV BbINOSIHEHNM CNEAYIOLLIX YCMOBUIA:

» HaJIM4YME YETKO BbICTPOEHHOM CUCTEMbI B3aUMOOENCTBISA
3aMHTEPECOBAHHbIX CMY>KO 1 CXEMbI MPUHATUST PELLIEHWI

» MPOrHO3 XapakTepa 3asieraHng nnacra Ha OCHoBe

the following conditions are met:

» availability of a strictly developed interaction system for the
departments involved, and a clear decision making plan

» bedding prediction using the uncertainty analysis prior
to and in the process of HW drilling

» consideration of geological irregularities and technical
limitations for each field.

Horizon - the primary geosteering tool

The efficient horizontal wellbore geosteering is primarily
influenced by two geometric factors:

» uncertainty of the reservoir’s position between the wells

» uncertainty of the wellbore’s measurements during drilling

The actual configuration of the formation may differ
significantly from the existing idea of the formations
structure even when detailed 3D geological models
are available. There may be several reasons for this:
deviations in the wellbore inclination measurements,
extension or compression of the logging curves
resulting from the configuration of intersecting
formations or inaccuracies in the correlations of the
borehole profile.

For low-angle wells, the inclination angle, if throughout the
entire length of the well it does not exceed 90°, a regular
correlation method may be used to identify the current
position of the bottom hole in the profile.
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B BYPEHUE

aHanmMsa Bcex HeonpeaeneHHOCTeN A0 Ha4ana 1 B
npoLecce bypenua I'C

» YYET re0IONMHECKNX OCODEHHOCTEN KaXKOOro OObeKTa
paspaboTKX 1 TEXHNHECKMX OrPaHNHEHII.

«[ OPN30OHT» — OCHOBHOW MHCTPYMEHT 71 FeOHaBMUraLmn

OcHoBHOE BNMsIHME Ha 9HEKTUBHOCTL MPOBOAKM

FOPU30HTATbHOMO CTBOJIA CKBaXKMHbI OKa3bIBaKOT ABa

FEOMETPUYECKMX (haKTopa:

» HEOMPEAENEHHOCTb 3a/leraHns niacTa B
MEXCKBaXKMHHOM MPOCTPaHCTBE.

» HEOMPeAEeNeHHOCTb 3aMEPOB TPAEKTOPUM CTBONA
CKBaXXMHbI MNPy BypeHun.

FeoMeTpVIst KPOBN MfacTa B PEabHOCTU MOXKET
3HAYMTESbHO OT/IMHATLECH OT TEKYLLErO MpeacTaB/eHs

O CTPOEHWM MacTa AaxKe My HaNMHMn OSTabHOM
TPEXMEPHOI Ire0NIOMMHECKON MOAEIN. STO MOXET BbITb
0BYCNOBMNEHO HECKOSTBKIMM MOUYMHAMU: MOMPELLHOCTHIO
3aMEPOB UHKITMHOMETPIM CKBaDKVH, PACTSHKEHEM W
CXKATVIEM KPUBbIX KapOTaXKa B pesysbTaTe reoMeTpum
MACTOMNEPECEHEHNIN, HETOYHOCTHLIO KOPPEALIN paspesa.

L5t NONOMX CKBaXXMH, 3EHUTHBIN Yrofl KOTOPbIX Ha BCEM
NPOTSXKEHU CTBOSIA He npeBbilLaeT 90°, oonycKaeTcs
MCNOMNb30BaHMe 0ObIHHOrO crocoba Koppensaumn
NJacToB O/19 OMPEAeNeHNst TEKYLLIEMO MECTOHAXOXKAEHNS
32605 CKBaXKMHbI B pa3peae. [pu recnorm4eckomM
conpoBoxxaeHun ypenusa I'C n BI'C ¢ MomMeHTa, Kak
TONBKO MPOV3OLLIEN MNEPBLIN NEPErnd rOPU3OHTaATBHOMO
y4acTka C yBenmyeHnem 3eHUTHoOro yrna 6onee 90°,
NCMOIb30BaHMS 0ObIHHOM METOAMKM BHYTPUMIIACTOBOWN
KOppensaLmMmn paspesa No BepTUKan HedOCTaTOqHO.

[Mpw BypeHn HaKMOHHO HaNPAaBNEHHBLIX CKBaDKH
MOMPELLHOCTL 3aMEPOB MHKITMHOMETPUN 3-5 M MO BEpTUKaN
MPAaKTUHECKM He BVISIET Ha MPUHSITUE PELLIEHNST O BCKPbITUN
TOrO WM MHOMO MHTEPBAaa NiacTa 1, CnegoBatesnibHo, Ha
BbIPabOTKY 3aMacoB W KOHTPOS b pa3paboTkum naacTa. [Mpw
BypeHun 'C, 0cobeHHO B MracTax HEBOMbLLION SHEKTVBHON
TOMLLUMHBI 1 B 30HaX MOBbILLEHHOM HEOAHOPOAHOCTY, OLLIMOKa
3amepa NHKIMMHOMETPM 1-2 M MO BEPTUKaY MOXXET
OTPULIATENBHO MOBMMATL Ha 3(PAEKTUBHOCTL BCKPLITUS
LieNeBO 4aCTu paspesa ropU30HTaIbHBIM CTBOJSIOM W,
CnenoBaTernbHO, Ha BbIPabOTKY 3aracoB.

HeonpeneneHHOCTb 3aMepOB NHKIIMHOMETPUM CBSA3aHa C:

» MOrPELUHOCTBIO N3MEPEHWUIA SEHUTHOMO 1 a3UMYTalTbHOrO
YINoB (TOYHOCTHIO Npubopa);

» MOMPELUHOCTBIO N3MEPEHWIA FyOUHbI (Mepa Tpyb);

» HETOYHOCTBIO MPUBASKM K CEBEPY.

YKasaHHble MorpeLlHOCTU BO3HUKAIOT BCIEACTBUE
HamarHM4MBaHus Toy6 1 MarHUTHORO OKPYXKEHWS,
JpvdbTa rmpockKona, 3aBUCSLLEro OT BpaLLeHUst 3emnuv n
LUNPOTHI, BAUSIHWS MOJIOXKEHVS Mprbopa B CKBaXKUHE.
[nsi ycTpaHeHust HeonpeneneHHoCTen, 06yCrnoBNeHHbIX
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In the case of geosteering of HW and HS drilling, when the
inclination angle exceeds 90°, it is not sufficient to apply a
regular vertical layer-by-layer correlation.

When drilling directional wells, vertical incline deviations
of 3-5m do not really influence the decision on whether
to open up certain formation intervals and consequently,
on reserve recovery and management. During HW
drilling, especially in the areas with small net pay and in
the zones of increased non-uniformity, a 1-2m vertical
mistake in inclination measurements may adversely
affect the way the target section is opened up with the
horizontal leg and, consequently, will affect ultimate
reserve recovery.

The uncertainty in the inclination measurements are

related to:

» deviations of inclination and horizontal angles
measurements (instrument accuracy)

» deviations of depth measurements (pipes tally)

» inaccurate north reference.

These deviations arise as a result of magnetized pipes
and an overall magnetic environment, gyroscope drifting
which depends on the Earth rotation and latitude, and the
influence of the tool position in the wellbore.

In order to eliminate uncertainties related to the geometry
of the formation and inclination measurements, one has to
use methods that allow you to identify the current bottom-
hole location related to the target formation, i.e. the intrawell
correlation requires taking into account the formation dip
and wellbore inclination.

Currently, during real-time geosteering, the most efficient
method is a 2D synthetic seismic model (2D SSM)
implemented by the “Horizon” software. This method is
based on the creation of synthetic geophysical log along
a side track, and its set up for actual logging recorded
during drilling by matching the target formation dip and top
relative to the horizontal wellbore. Therefore, the problem
of identifying the sidetrack position in the profile, based on
actual logging and inclination measurement is resolved.

Main assumptions of 2D SSM method:

» 2D task is solved, i.e. it is assumed that a target formation
is laterally continuous and homogenous

» The logging data of the pilot or neighboring wells is used
while it was recorded, without adjustment to the
geometry of the formation intersection with the
target interval

» The measurements of the horizontal leg inclination are
assumed to be correct and all calculations are made
based on the interpretation of inclination measuring as
presented by contractor

» The apparent dip of the formation position in terms of
the direction of drilling is to be identified.

www.rogtecmagazine.com



DRILLING H

reoMeTpU e nracTa 1 3amMepami MHKIMHOMETPIN, HEOBXOOMMO
VCMONB30BATL METObI, MO3BOSAHOLLME ONPEedeNTL TekyLLee
MECTOMONOXKEHNE 326051 CKBaDKMHbI OTHOCUTENBHO paspesa
nnacTa, T.e. HeOBXOAVMO MPOBOAUTL BHYTPUMIACTOBYIO
KOPPESSLMIO C YHETOM reoMETPUM MepeceHeHst CTeosa
CKBaXKMHbI 1 CTPYKTYPbI MiacTa.

B HacTosLLIEe Bpemst Mpu FeOHaBUraLMM B PEXUME

peasTbHOMO BpeMeHn Hambosee ShdeKTVBHbIM SBNAETCA
METOZ, ABYXMEPHOIO CUHTETUYECKOrO KapoTaxxa (CK),
pearmaoBaHHbi B [0 «["opr3oHT». daHHbIM MeToa OCHOBaH Ha
CO3MaHN CUHTETUHECKOIO KapoTaxka BOOSb MOPU30HTAIBHOMO
CTBOJIa 1 €0 HACTPOMKE Ha (DaKTUHECKUIN KapOTaxK,
3arMcaHHbI Mpm BypeHn, MyTem Noadopa MONOXKEHS KPOB/M
riacTa 1 BCEro redsiorM4eckoro paspesa (@bcostotHas riybmHa
W Yron 3anerans) OTHOCUTENBHO FOPUBOHTAIBHOMO CTBOSA.
Takm 06pasoMm, peLLaeTcst obpaTHast 3gaada rMo OrNpPeaeneHNo
MOSIOXEHMS TOPUSOHTASTBHOMO CTBOMA B Pa3pe3e Ha OCHOBE
hakTMHECKOro KapoTaxka 1 MHKIIMHOMETR.

OcHoBHble gonyuleHns metopga JCK:

» peLIaeTca AByXMepHas 3agaqa, T.e. pa3pes nnacrta
BblAEP>KaH Mo narepany 1 He NSMEHSETCS

» KapOTavK MUNOTHOIO CTBONA WM COCEOHEN CKBaXKMHbI
MNCMOSIb3YETCA B TOM BUAE, B KOTOPOM OH 3aru1caH, 6e3
KOPPEKTUPOBKN HA FEOMETPUO NIACTONEPECEHEHIS C
LileSIEBbIM MHTEPBAIOM

» HKIMMHOMETPUA TOPU3OHTasIbHOIO CTBOJ1A CKBaXKNHbI
NPUHMMAETCS 3a UCTUHHYIO, BCE pacyeTbl BEAYTCA
1NCXoOs N3 MHTEPMNPETALMM 3aMEPOB MHKIIMHOMETPUN,
NpPenoCcTaBNEHHOM NOAPSAAHMKOM

» OMNPEeNenseTcs KaxKyLIVIACS Yron 3aneraHvis nnacra B
HanpaeneH1 ByPeHNst FOPU3OHTaNILHOMO CTBOA.

3apgaden reoHasuraumn B uenom 1 metoga ACK B
YaCTHOCTU He SBNSETCHA TOHHAA reoMeTpr3aLst LieneBoro
nnacta. [naBHas Luenb — onpeaeniTb OTHOCUTENbHOE
MOJIOXXEHME KPOBM (M BCErO pa3pesa) NO OTHOLLEHNIO

k ctBony ['C (BI'C) Ha OCHOBE OaHHbIX 3aMepoB
NHKITMHOMETPUM 1 KapOTaxKa rOPU30HTasIbHOrO CTBOS1A

N OMOPHOW CKBaXKMHBI (MMIOTHOMO CTBOSA) C YHETOM
OMMCaHHbIX JOMYLLEHWIA.

["naBHbIM MpenmyLLECTBOM O «[ OpU3OHT»,
peaM3yoLLEro JaHHbIN MOOXO4, ABNSETCA BO3MOXKHOCTb
OMNepaTVBHO MPUHMATL PELLEHNST MO KOPPEKTUPOBKE
TpaeKTopuM B MPOLIECCE BYPEHUS MPY MUHUMYME
NCXOAHBIX OaHHbIX.

3akntoyeHne

O6BbeMbI BYPEHMA HOBbIX CKBEXKMH 1 GOKOBbIX CTBOJIOB Ha
mMecTopoxxaeHnsx OAO «HK «PocHedTe» ¢ 2006 no 2010
. YBEMHUICb COOTBETCTBEHHO 601ee YeM B 2 1 7 pas,
MHOMOKPATHO BO3POCSIO HMCIIO FOPUSOHTASIBHBIX CKBEDKUH
1 BOKOBbIX MOPU3OHTasTbHBIX CTBOSOB (B 2005 1. MpobypeHa
OHa ropU3oHTaTbHasA CKBaXKMHa, B 2010 . — 176).

www.rogtecmagazine.com

The task of geosteering, and the 2D SSM method in
particular, is not an accurate determination of the target
formation geometry. The main objective is to identify the
relative position of the formation in relation to the HW
(HS) based on the inclination data, the logging results
and the data produced from the pilot or surrounding
wells, all accounting for the above assumptions.

The primary advantage of implementing the “Horizon”
software in this approach is the ability to make real time
decisions on trajectory adjustment during drilling, with
minimum source data being available.

Conclusion

The number of new wells and sidetracks, drilled at
Rosnetft’s fields in 2006-2010, had increased by more
than a factor of 2 and 7 respectively. The number

of horizontal wells and side tracked wells increased
significantly (in 2005 one horizontal well was drilled, in
2010 — 176 wells were drilled).

Considering the constantly increasing and changing scope
of driling, the efficient implementation of new technologies,
while ensuring the high reliability of the drilling program

is impossible without the latest [T technologies. In order

to solve this, and other operational tasks, the company
pays a lot of attention to the research and development of
specialized IT systems. Currently, Rosneft uses modem
software and information systems, including those of

its own development, in the process of driling program
planning, implementation and monitoring.

The article was published in the Rosneft Scientific and
Technical Newsletter (nauchno-technicheskiy Vestnik OAO
“NK “Rosneft”) No.2, 2011, pp.16-19; ISSN 2074-2339.
Printed with permission from the Editorial Board.

B yCnoBusix MOCTOSIHHO YBEMNUYNBAIOLLIXCS OOBEMOB
Oypenust ahPeKTNBHOE BHEOPEHWNE HOBbIX

TEXHOSIOTUIN 1 0BEecneyeHne BbICOKOM HaAEXXHOCTU
nporpamMmbl BypeHNst HEBO3MOXXHbI Be3 MPUMEHEHNS
VNH(OPMaLIMOHHBIX TEXHONOMMA. [ns peLueHmns STom

1 OPYrVIX MPOV3BOACTBEHHbIX 38424 B KOMMaHUM

B0bLLOE BHUMAHWE YAEIAETCA CO3OaHMIO 1 Pa3BUTUIO
CneLmanm3npoBaHHbIX MHPOPMALIMOHHbBIX cucTtem. B
HacTosee Bpemst OAO «HK «PocHedTb» B npoLecce
MNaHMPOBaHVIS, peamm3aunm 1 MOHUTOPVHIA NPOrpamMMb
BypeHnst UICMONb3YET COBPEMEHHOE MPOrPaMMHOE
obecnedeHne 1 MHPOPMaLMOHHBIE CUCTEMBI, B TOM HYUCTE
COBCTBEHHOM pa3paboTKu.

Cratbs bbi1a ornybmkoBaHa B HayYHO-TEXHUYECKOM BECTHMKE
OAO "HK “PocHeptb”, Ne2, 2011, cTp. 16-19; ISSN 2074-2339.
[MeperieyaTaHo ¢ paspeLLeHVs: PefakiyoHHOM KOieriv.
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