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Ynpasnenue npocTpaHCTBEHHbIM NOJIOXKEHUEM CKBAXKHH:
HOBOE peweHHe CHUIKAET PUCKKU Npu BypeHnn

Spatial Well Data Management:

Eliminate Drilling Risks with Well Tracking

Pesyabmambel reororopa3BegouHblX U NPOEKMHO-U3bICKAMEeAbCKUX pabom B 3HAUUMeAbHOU Mepe 3aBUCAm
om KOpPEeKMHOCMU aHHbIX O NPOCMPAHCMBEHHOM NOAOKEHUU CKBAXKUH, NO3MOMY K UX MOYHOCIU,
goCMOBEPHOCMU U AKMYUAbHOCIMU NPegbABAAIOMCA CaAMble BblCOKUEe mpeOOBAHUA.

SpdexmuBroe ynpapireHUe NPOCMPAHCMBEHHBIMU JAHHLIMU B HACMosAuwjee BpeMsi BO3MOXHO MOABKO

c npumenenuem I'MC-mexnoaorutl. Ars pewlenust smoti 3agaiu AKMUBHO UCNOAb3YXOMCA NPOJYKIMbl
komnaHnuu ESRI, na 6a3e komopubix cneyuarucmsl THK-BP u OOO «Aama Ucm» pa3dpabomaiu
KOMNAEKCHBIU NOgX0g K pellleHul0 MaclumabHbIX NPOU3BOgCMBEHHBIX 3agai goObBAOWUX

npegnpusamultl — cucmemy Well Tracking. ORa no3BoAsiem He MOAbKO €O3gaBamb 0a3bl FeOgAHHbIX 1O
CKBQWKUHAM, HO U OCyw,eCmBAAMb OOMEH gaHHbIMU U3 PA3AUYHbIX UCIMOYHUKOB KAK B npegeAdx OgHoU
IlpousBogcmBeHHOU equHUUbl, MAK U B Macwmabax Komnaruu.

The quality and reliability of the results of exploration, engineering and design critically depend on the
accuracy of data related to spatial positioning of wells, so data validity and relevance are of high priority
and importance.

Today the effective management of spatial data is impossible without GIS technologies. ESRI software
products are widely used to solve various GIS tasks. Based on ESRI technology specialists of TNK-BP and
Data East have developed Well Tracking information system as a comprehensive approach to solve the
most urgent production tasks. The system not only allows to create spatial databases containing the up-to-
date well data, but also to exchange spatial data obtained from different data sources both within a single
Performance Unit and across the Company.

high density of existent wells in Brownfields calls for the most BONbLLIOMO YMCna CYLLECTBYIOLLMX CKBAXWH Ha MECTOPOXKAEHWSIX Ha NO3aHeN

The need to develop hard-to-recover oil resources considering the | |906xop,vnvloch pa3paboTki TPYOHOM3BIEKAEMbIX 3aMacoB HE(ITY B YCIIOBUAX
accurate and precise wellbore positioning. With increasing drill out cTapum pa3paboTku TPeByeT GONee KaYECTBEHHOMO 1 TOYHOMO OMpeaeneHus

site density (Fig. 1) directional and horizontal drilling, as well as side- NPOCTPaHCTBEHHOMO MONOXEHNS CKBaXMH. [13-3a ynnoTHEHWS CETKM pa36ypuBaHis
tracking become the major driling methods. At the same time the (Puc. 1) oCHOBHbIMM BAaMUW GYPEHSi NOCTENEHHO CTAHOBSTCS HAKMOHHO-HaNpaB-
accuracy requirements for the positioning of the bottomhole with NEHHOE W ropW3oHTanbHOe GypeHue, a Takxe 3ape3ka BGOKOBbIX CTBOMOB.
regard to the specified project point become more and more exacting. OnHOBpEMEHHO NOBbILLATCS TPEBOBAHS K TOYHOCTW NONaaaHis 336051 CKBAXIHbI

It is very important to be especially careful not to let the newly drilled B 3a71aHHYI0 NPOEKTHYI0 TOuKY. Mp1 3TOM 0CO6EHHO BaXHO NPEAOTBPaTATL BCTPEYY
well meet the existing one. Not less important is the risk of the newly CTBONOB BypsilLeiics 1 paHee NpoGypeHHON ckBaxuH. He MeHee cepbesHbll puck
drilled well crossing the license area borders. High precision in defining NPEeACTaBNseT HapyleHWe rpaHL MMUEH3VOHHOTO y4acTka npu  GypeHuw.
the spatial coordinates of the well and accurate positioning of the hole
allows mitigating the above mentioned risks. Fig. 1 a) Drill Out Density in Samotlor; b) Sidetracking
Puc. 1 a) MnotHocTb pa3Gypueanus Camotnopckoro
mecTopoxaeHns; 6) bypenne 60KOBbIX CTBONOB

Until recently there was no software providing business processes
automation for the entire lifecycle of the well with unified databank
containing all the relevant spatial data. Every Performance Unit had to
find its own solution to solve this task. Some had all the data and cal-
culations in MS Excel, others were developing proprietary calculation
software which was however unable to ensure data security. The
diversity of coordinate systems, input and output data formats used by
different subsidiaries of the Company as well as the impact of human
factor caused numerous faults and uncertainties.

The implementation of Well Tracking information system based on
ESRI technology proved an efficient solution to these problems. The
core of the solution is a Well Tracking 2.x extension developed by Data

East (Novosibirsk); it functions as a versatile GIS for managing spatial 6) 100wells/100cks.  100wells/100 cke. 100wells/100 cke.
well data on a corporate level.

Well Tracking system is based on the following components: ArcGIS
9.2 and above, ArcSDE, Well Tracking 2.x extension, smart replication Formation 300
module, and Well Tracking Interoperability Service (WTIS), a universal Mnact \,\LOZ 300-2 W
integration API. The system provides solutions to the following data 100
management tasks: 1 7
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MakcumanbHasi TOYHOCTb B ONPEAENEHI KOOPAMHAT CKBAXWH 1 MONOXKEHWS CTBO-
710B NMO3BOJISET YCTPaHSTh BINSHUE 3TUX PUCKOB HA MPOU3BOACTBEHHbIE MPOLECCHI.

Lo HepaBHEro BPEMEHN Ha PbIHKE He CYLIECTBOBANO HW OFHOO MPOrPaMMHOI0
MPOfyKTa, 06ECneyMBaIOLLEr0 OAHOBPEMEHHO aBTOMAaTI3aLMi0 B113HEC-NPOLIECCOB,
COMPOBOXAAIOLIMX KN3HEHHbIA LWMKN CKBAXWHbI, W EOMHOE LIEHTPan13oBaHHoe
XpaHWIMLLE AaHHbIX MPOCTPAHCTBEHHOM Mopenu. Kaxpoe mpemnpusTie peilano
npo6rieMy Mo-CBOEMY: OfHM BENW PAacyeTbl B 3MEKTPOHHbIX Tabnmuax MS Excel,

Opyrie — CO3haBanit HeGonbluMe MPOrpaMMHbIE MPUNOXEHIS, MPOU3BOASLLME
pacyeTbl, HO He O0BECMEeYMBaIOLME COXPAHHOCTb AaHHbIX. HecormacoBaHHOCTb
CCTEM KOOPOMHAT, (JOPMATOB BXO[HbIX M BbIXOMHbIX AAHHBIX, MCMOMb3YEMbIX
pasnMyHbIMM - noppasgenenmamin Komnauun, a Takke BAMSHWE 4en0BEYECKOro
(hakTopa, NopoXaan OWMGKM 1 Pa3HOro poaa NorpeLLHoCTH.

[ns peweHrns atux npo6nem Ha 6ase TexHonorus ESRI Bbina cospaHa uHgop-
maumonHas cuctema Well Tracking. Ee sigpom sBnsieTcs nporpamMmHOe NpuoxXeHne
Well Tracking v.2.x, paspa6otanHoe 000 «[ara Vict» (r. Hosocubupck), — oHo
06EeCneynBaET BbINONHEHWE (YHKLMA YHUBEPCANbHOM reONHOPMALMOHHON CUCTE-
Mbl Ans YNPaBMeHNA AaHHBIMIA MPOCTPAHCTBEHHOTO MOHUTOPUHIA CKBaXWH Ha
KOPropaTVBHOM YPOBHE.

OcHoBy cuctembl Well Tracking cocTaBnsioT criemytowme KoMnoHeHTbl: ArcGIS
9.2 n Bbiwe, ArcSDE, nporpammuoe npunoxenne Well Tracking v.2.x, moaynb
pennuKaLum 1 yHnBepcansHslin Mogynb uHTerpauvin Well Tracking Interoperability
Service (WTIS). briarofapsi aTomy, cucTeMa 0GECNEYMBAET PELLEHME CReayoLmX
3afa4 ynpaBneHns faHHbIMK:

* ¢60p, PenakTMPOBaHIIE U HAKOMMEHE MHCHOPMALWM B JIOKANbHYIO WU PErvioHarb-

Hyto 63y reofiaHHbIX C MOMOLLbHO 3PrOHOMIYHOTO MPOrPAMMHOT0 MHCTPYMEHTApUS;

* Collect, edit, and store data in local or regional databases with the
help of an ergonomic software toolkit

* Merge spatial data from regional databases to a centralized corpo-
rate spatial database with the help of the replication technology

* Exchange data and interact with the existing TNK-BP data systems
with the help of WTIS module

About Well Tracking

Well Tracking 2.x is provided to automate spatial databases man-
agement performed by the survey and geological services, including
spatial well data input from various sources, its further processing,
analysis, and storage (Fig. 2). The system functionality covers all the
requirements set by the business processes related to the lifecycle of
the well.

The software module includes the following functional toolsets:
Editing, Data Input, Data Correction, Data Export, 3D Analysis, Reports,
Administrating, as well as subsur-
face data processing tools.

Fig. 2 \Visualizing Well Tracking Data in 2D and 3D
Puc. 2 Buzyanusauua pannbix Well Tracking 8 2D u 3D
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* [epefaya NpOCTPaHCTBEHHOW WHGOp-
Mauyn 13 PErvoHasnbHbIX NOAPa3aeneHui
KomnaHun B LEHTPan130BaHHy0 Kopnopa-
TUBHYID 6a3y TreodaHHbIX MpX MOMOLLK
TEXHOMOrW PENNMUMPOBaHNS;

* B3aMOQENCTBIE 1 06MEH AaHHLIMI C
YXE WUMEIOLMMACS MHAOPMALMOHHBIMM
cucTeMami, yHKUMoHMpytowmmmn B THK-
BP, npu nogpmepxke Momyns WHTErpaLumn
WTIS.

NMpnunoxenne Well Tracking

Mpunoxenve Well Tracking v.2.x aBTo-
MaTuaupyeT paboTy MapKLUenmepckux U

;E_ .:i — [-] R RS renoru4ecKuX Cryx6, CBA3aHHyI0 C Beae-
Betarerrs, aek Frmyimsa o e TpaesTopnn [Fa. no KT} HIeM 6a3 reofiaHHbIX, @ MIMEHHO C BBOAOM

| sl Hormgoaars Ficossot et (iyfieia ) ENTPUeed TedseTogess (M. 1. no LT} MPOCTPAHCTBEHHOM MHChOpMAaLWKN N0 CKBa-
e i o i e et QAT L 1 KT KIHGM 113 PasniAYHbIX WCTOYHUKOB, ee

06paboTKOM, XpaHeHMEeM W aHanu3om

Fig. 3 3D Analysis Tool: Critical Distance
Puc. 3 Wucrpyment 3D ananusa
«TpaeKxTopUKH Ha KPHTHYECKOM PacCTOAHMM»

* Draw formation intercept and bottomhole points on active wellbore
paths
* Upload archive well data from text files

The Data Correction tools include two tools. The Gyroscope
Correction tool is provided to calculate the gyroscope lengthening based
on comprehensive deviation measurements. The Wells Correction tool
allows changing the positions of project wellheads based on current field
measurements data.

The 3D Analysis tools are provided to monitor the drilling process and
perform the following operations:

* Define the critical distance between wellbore paths (Fig. 3)

« Define the distance from the project target point to the bottomhole
* Define the distance from the wellbore node to other wellbores

* Define the distance between the wellbore nodes

* Define the coordinates of wellbore nodes

* Define the coordinates of the nearest wellbore node

The Reports tools provide six types of reports generated based on
Crystal Reports XI and MS Excel templates. The output report formats
are *.dac or *.xls.

Security and data access control issues were given particular atten-
tion during the development and implementation of Well Tracking sys-
tem. License protection is provided to regulate access to licensed
software copies with standard ESRI registration keys and hardware
HASP SRM keys. In addition, Well Tracking allows administrating privi-
leges for using different tool groups. The system administrator can set
the data access rights as well as user privileges to work with specified
tool groups. So, each user has access to the tools related to his job
functions only. The standard distribution of data read-write access is
also implemented in Well Tracking. This way spatial data and calculation
results are protected from any unauthorized access.

Well Tracking Datahase Structure

Well Tracking database includes various spatial Welldata objects
(eight feature classes: license areas, pad sites, rig and catwalk direction
lines, wellbore paths, project target points, wellheads, and formation
intercepts), as well as attribute and service tables, and relationship
classes (Fig. 4).

"

(Puc. 2). @yHKUMOHAN CUCTEMbI MOSHO-
CTbl) COOTBETCTBYET TEXHOMOMNYECKMM 1 BU3HEC-NPOLIECCaM, COMPOBOXAAIOLLMM
KW3HEHHBIN VKT CKBAXMHBI.

MporpaMMHbIA Mofynb NPEACTaBNsSeT CoGOM TEMATMYECK CrpynnupoBaHHble
HaBopbl MHCTPYMEHTOB 06paboTKK NPOCTPAHCTBEHHBIX AaHHbIX: «PeaakTMpoBaHme»,
«BBop paHHbIX», «KoppekTpoBKa AaHHbIX», «3KCMOPT AaHHbIX», «/HCTPYMEHTbI
3D-aHanu3a», «0T4eTbl», «“AIMUHUCTPUPOBAHME>, @ TaKXKE MHCTPYMEHTLI reco6pa-
BoTKM.

pynna wHCTpymeHToB «PepakTupoBaHWe» NpedHasHavyeHa ANA CO3[aHug,
06HOBJIEHNS W YAANEHNS PasfNyHbIX 06BLEKTOB — MACTOB, NINLEH3WNOHHbIX y4acT-
KOB, KYCTOBbIX MMOLIBAOK, CkBaxuH W apyrux. Mpu 3atom, ynaneHne 06bekToB
BO3MOXHO TOMbKO MOCAE NPOBEPK CUCTEMbI HAa HANWUYME CBA3EN C 3TUMI 06bEK-
Tamu: Hanpumep, 13 6a3bl JaHHbIX HEBO3MOXHO YOAnUTb KYCTOBYIO MMOLLAAKY,
NpeaBapuTeNbHO He YOanuB CBsS3aHHbIE C Heil 6aTapen U CKBaXWHbI.

WHcTpymeHTbI rpynnbl «BBOA AaHHbIX» NO3BONAOT
* CTPOMTb TPAEKTOPUI CTBOSIOB MMNOPTOM W3 TEKCTOBbIX (hainos hopmaTos ¥ las,

*.inc, ¥.Ist, ¥*.txt 1 KonupoBaHMeEM [aHHbIX 13 Tabnuy * xls;

* HaHOCMTb TOYKM MNAcTONEPeceyeHni 11 3a6os Ha aKTMBHbIE TPAEKTOpWW CTBO-
noB;
* 3arpyxaTb CKBaXWHbl apXMBHOTO (hoHAa 13 (haitnoB TEKCTOBLIX (DOPMaTOB.

B rpynny «KoppekTipoBka AaHHbix» BXORST ABE koMaHgbl — «KoppekTupoBka
rMPOCKONa», pacC4UTLIBAIOLLAs YASMHEHWE TMPOCKONa Ha 0CHOBaHWM BONee NOMHbIX
3aMepoB MHKNMHOMETpUN, 1 «KoppekTupoBKa CKBaXMH», NO3BONSIOLIAS MEHSTh
MOMOXEHWE NPOEKTHbIX YCTHEB B COOTBETCTBUN C AaHHBIMU NONEBLIX U3MEPEHNIA.

WHcTpymenTbl 3D-aHann3a no3BONAIOT KOHTPOMMPOBATH MPOLECC GypeHns w
MPON3BOANTb CIIEAYIOLLNE BbIYVCTEHUS:

* OMnpeaeneHre KPUTUYECKOrO PacCTOsHUA Mexy TpaekTopuamm cteonos (Puc. 3);
* Onpefenexne paccTosiHMA 0T NPOEKTHON TOUKW-Lenn Ao 3a6os;
* OnpefeneHve PacCTOsHWS OT y3na OfHOM TPaekTopun cTBOMa [0 ApYrix

CTBOIOB;

* OnpefeneHe PaccToRHMS MEXY y3nami TPAekTopum CTBONa;
* OnpefeneHe KOOPAVIHAT y3N0B TPAeKTOpWKM CTBONA;
* OnpefeneHne KOOpHMHAT BRXaiilLera yana TpaekTopum CTeora.

lpynna nHcTpyMeHToB «OT4EThI» BKIIOYAET B CEBS LECTb TUMOB OTHETOB, CTPOS-
wmxest Ha ocHose Lwa6noHos B Crystal ReportsXl u MS Excel. BbiGparHbii Tvn
LwabnoHa No3BONUT CO3aaTh OTHET B hopmate *.doc unm * xls.

Mpn paspa6otke cuctembl Well Tracking 6Gomblioe BHUMaHWE yOENSNOChH
Bonpocam 6e30MacHOCT M PEerynvMpoBaHus [ocTyna K faHHbIM. [1pexpge Bcero,
CTOMT OTMETWTb JINLEH3MOHHYIO 3aLNTY, 0BECNEYMBAIOLLYID JOCTYN K NIMLEH3NOH-
HbIM KOMWSIM MPOrpaMMHOT0 0GECNEYEHNS CTAHAAPTHBIMIA PErUCTPALMOHHBIMU
kopamu ESRI, a Takxe annapatHbimi knioyamu HASP SRM. Kpowme Toro, cepsic
npunoxenns Well Tracking v.2.x npepycmaTpusaeT pa3sfeneHne (yHKUMA Ha
noNb30BaTENbCKIE W aAMUHNCTPATOPCKME. AMUHWUCTPATOp HacTpauBaeT npasa
[OCTyNa B CUCTEMY, @ TakXe npasa Ha paboTy ¢ OnpefeneHHbIMU HCTPYMEHTa-
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The database structure is described in a dedicated DatabaseStructure.
xml file. This structure can be supplemented by users creating new
fields and domains. Users just need to make corresponding changes in
the DatabaseStructure.xml file and then launch the database update

with this file.

The database scheme is specified automatically with a dedicated utility,
Well Tracking Database Creator. It allows to specify the database coordi-
nate system, create tables, feature classes, domains, relationship classes
as well as to assign administrator rights for users. This way Well Tracking
provides data integrity control at all stages of data input and editing.

Well Tracking Architecture

Well Tracking 2.x is an extension to ArcMap

Fig. 4 Well Tracking Databhase Structure

Puc. 4 Crpykrypa 6a3ni reogannbix Well Tracking B kophre
karanora ArcCatalog, cozganHoi npu nomowm
yrunutel Well Tracking Database Creator

mu. JocTyn nonb3osaTens pernameHTPOBaH TOMbKO K TEM QYHKUMAM U 06bek-
TaM, KOTOpble COOTBETCTBYIOT €r0 AOMKHOCTHLIM 06513aHHOCTAM. CylecTByioT 1
CTaHOapTHble pa3rpaHu4eHns NpaB Ha 3anuch 1 YTeHne. Takuv o6pasom, cucTe-
Ma 06ecreym1BaeT NosHyI0 3alLKUTy 0T HECaHKLIMOHMPOBAHHOTO AOCTYNA K Koopam-
HaTHOM UHKOpMaLK.

Crpykrypa 6a3b1 gannbix Well Tracking

basa reomanHbix Well Tracking cocTouT M3 NpOCTPaHCTBEHHbIX 06LEKTOB
Welldata (Bocemb knaccoB 06bEKTOB: NMULEH3NOHHbIE Y4ACTKM, KYCTOBbIE NAoLas-
KW, NIMHAM HANPaBREHIs BUKEHIS CTaHKA M MOCTKOB, TPAeKTOpMI CTBONIOB, Mpo-
EKTHbIE TOYKW-LENN, YCTbS W TOYKM NNacTonepeceyeHuin), aTpubyTUBHbIX 1 Cry-
XE6HbIX TabnnL, a Takxe KaccoB oTHoweHui (Puc. 4).

CTpykTypa 6a3bl [aHHbIX MOSHOCTLIO OMWCHIBAETCS YEpe3 CheuuanbHbii tain
DatabaseStructure.xml. PaspaboTynkamu npefycMoTpeHa BO3MOXHOCTb [onon-
HEHst CTPYKTYPbI 6a3bl JaHHbIX CO CTOPOHbI N0b30BATENS NYTEM CO3AaHs [0non-
HUTESbHbIX MOMb30BATENLCKMX MOMEN 11 AOMEHOB — HY)XHO NWLUL BHECTW COOTBET-
cTBylOLWME n3MeHeHns B thaiin DatabaseStructure.xml u 3anycTuTb 0GHOBNEHME
6a3bl no atomy channy.

SBﬂaHI/IE CXEMbI 6a3bl npon3BoanTCA aBToMaT4eckin Npu NOMOLLW cneuuansHo
paspabotanHor yTunutel Well Tracking Database Creator. OHa no3sonset 3apath
CUCTEMY KOOPAWHAT Gasbl AaHHbIX, CO3HaBATb Tabrnubl, KNacchl NPOCTPaHCTBEH-
HbIX 06LEKTOB, [OMEHbI, KNAcChl OTHOLIEHWA MEXAY Tabnuuamu, a Takke co3pa-
BaTb N0/b30BATENA C NPaBaMu afMUHICTPaTopa. Bee aTo 06ecneynBaeT KOHTPOMb
LIeNOCTHOCTY [3aHHbIX NpY BBOAE U PEAAKTUPOBAHUN UHCTPYMEHTaMI MPUMOXEHUS
Well Tracking v.2.x.

Apxutextypa nporpammuoro o6ecnevenns Well Tracking

MporpammHoe o6ecnevenne Well Tracking v.2.x BbINOMHEHO B BIAAE PaCLUMPEHNS
ans ArcMap 9.2 u Bbiwe. OHo ycTaHaBNMBAETCH Ha paBoyeM MECTE Kaxmaoro
nonb30BaTeNs CUCTEMbI M paBoTaeT nof onepauuoHHon cuctemorn Windows. [ns
XpaHeHWsl AaHHbIX CUCTEMbI, B TOM YMCrE, Y4YETHbIX 3aMUCEeN, MOXET WUCMOMb3o-
BaTbCs Kak NepcoHanbHas Gasa maHHbix *.mdb, Tak u cucTema ynpaeneqns 6asoi
naHHbix (CYB[) MS SGL Server unn Oracle.

OcHOBHbIMI (hYHKLMOHANBHBIMI 3rIEMEHTaMI apxuTekTypbl sensiotes (Puc. 5):
 CYB[—wucnonbayetcs ans xpaHerus scex aaHHbix Well Tracking. YeTaHasnnBaeTcst

Ha cepsepe. Bo3amoxHa oTaenbHas paboTa ¢ nokanbHoii 6a30i AaHHbIX Access.

061Lume HaCTPOVKW XpaHsTes B 6a3e AaHHbIX, B TO BpEMS Kak HaCTpOVKn NoMfb3o-

BaTens — B cucTemHoM peectpe Windows Ha nepcoHanbHOM KOMMblOTEpE

nonb30BaTENS.

* Cncrema ESRI ArcSDE — o6ecneunBaeT BbiNOMHEHWE 3anpocoB K 6ase mpo-

CTPaHCTBEHHbIX AaHHbIX Ha ocHose CYB[. YcrtaHaBnuBaeTcs Ha cepsepe (BO3-

Fig. 5 Well Tracking Architecture
Puc. 5 Apxurexrypa nporpammuoro o6ecnevenns Well
Tracking

9.2 and above. It is installed at every workplace
with Windows 0S. The system data, including
user accounts, can be stored in a personal *.mdb
database, MS SQL Server or Oracle.

The basic functional elements of the Well
Tracking architecture are the following (Fig. 5):
* Database management system (DBMS) used

to store all Well Tracking data. It is installed on

the server. There is an option of working with

a local copy of the Access database. Common

settings are stored in the database while user

personal settings are stored in the Windows
registry on a user computer.

Client / Knuentckas 4actb

.
’

Well Tracking
Mpunoxenue
Well Tracking

DBMS/CYB/]

> Oracle 9i/10g N\
> Microsoft SQL Server
2000/2005

ESRI ArcSDE Service
ESRI ArcSDE cepsuc

\anl &
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Headquarters / lonoBHas komMnauus

One-Direction Replication / OpHocTopoHHAA pennukaums

Headquarters / lonoBHas koMnauusa

Bi-Direction Replication / [lsycTopoHHas pennukauus

Fig. 6 Database Replication Schemes
Puc. 6 Cxembl pennukauun 6a3 faHHbIX

* ESRI ArcSDE system supports the requests sent to DBMS. It is
installed on the server (either dedicated or DBMS one).

 Well Tracking v.2.x is an ArcGIS based solution supporting the whole
system functionality, including setup and administration.

Spatial Datahase Replication Module

Replication technology is used to synchronize datasets located in dif-
ferent databases such as, for example, the databases of different TNK-
BP Performance Units.

The data at each PU is stored on a local server (SQL Server / Oracle);
during the replication process this data is duplicated to the central
database and merged automatically. In this case the replication process
is asynchronous (Fig. B).

The replication technology implemented in Well Tracking allows syn-
chronizing the work of the central and regional databases. The datasets
stored at regional databases are completely independent, and the cen-
tral database contains integrated data of all PUs.

The preparation of the database to be replicated is completely auto-
mated. The system administrator (or replication operator) launches the
replication module and the replication preparation process starts (Fig.
7). Replication identifiers, specified triggers, and replication tables
containing the set of changes to be synchronized are automatically
added to the replicated database structure. As soon as the database
structure is prepared, the standard replication process can be run.
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MOXHa YCTaHOBKA Kak Ha OTHENbHOM CepBEepe, Tak M Ha OfHOM CepBepe C
CYBA).

* Tpunoxenne Well Tracking v.2.x — nporpaMMHbIit MOZYMb, Peanuayiolmii Bech
(YHKUMOHAN CUCTEMBI, B TOM YMCTIE B8 HACTPOIKY M aOMMHICTPUPOBAHME Ha
6ase ArcGIS.

Mllm]l'lb pennuKauuu 6a3 NPOCTPAHCTBEHHbIX AAHHBIK

Pennukauums — 370 CMHXPOHM3aLWst HaBopa AaHHbIX MeX[y HECKONbKMMIA Pa3oG-
LLieHHbIMY 6a3aMV [aHHbIX, HAXOAALLWMMMCS, HANPIMEP, B Pa3HbIX MPOM3BOACTBEHHBIX
eguHnuax THK-BP.

B kaxpgom pervoHanbHOM MOppaspeneHu LaHHble MOryT pasMellaThest Ha
nokansHom cepsepe (SAL Server / Oracle), 3aTem B npouecce penavkaumn gy6-
NMPOBATLCSA B LIEHTPArbHOE OTAENEHIUE 11 ABTOMATMYECKN 06bEAMHATLES. TTpoLece
PEnnNKaLKM B JaHHOM Crlyyae OCYLLECTBASETCS ackHxpoHHo (Puc. B).

B cnyuae ¢ cuctemoir Well Tracking pennkaums 06ecneyinBaeT CUHXPOHN3aLMO
paboThbl 06LUEN M PErNoHanbHbIX 633 AaHHbIX. Mpr 3TOM [aHHbIE U3 PEMVOHAMNBHBIX
6a3 moryT 6bITb HE3aBUCUMbI Apyr OT Apyra, B TO BPEMSA Kak 6a3a B LEHTpanbHOM
OTZENEHNN COBEPXNT 06bEAVHEHHBIE AaHHbIE BCEX NOJPa3LeneHuil.

MoaroToBka 633 AaHHbIX A7 NPOBEAEHWS MPOLEcca PEnnuKaLMM NOfHOCTbI0
aBTOMATU31POBaHa. AOMWHACTPATOP CUCTEMBI (UM OnepaTop pennmkaummn) 3anyc-
KaeT NPUNOXEHWE ONs Pennukaumi 6a3 AaHHbIX, @ B HEM — NMPOLEcC NOAroTOBKM
6a3 k pennvkauwm (Puc. 7). B cTpykTypy pennuumpyeMblx 6a3 AaHHbIX aBTOMaTL-
Yeckn [06aBNAITCS PENNNKALMNOHHBIE MAEHTUNKATOPLI, CNeumManbHble TPUrepbl
1 Tabnuubl PernuKaLuy, Coepxallye Habop CUHXPOHU3YEMbIX M3MEHEHMI Ons
04epeaHoi utepaumn pennvkaumn (B Tom Ymucne, nepeudHon pennnkauum). Korpa
CTPYKTypa 6a3bl AaHHbIX MOATOTOBSIEHA, MOXHO HA4WHATL LUTATHOE MPOBELEHME
npoueayp penaukaumn,

Mopynb unterpayun Well Tracking (WTIS)

Mo mepe npoHukHoBeHWs TVIC-TeXHOMOMA B COBPEMEHHbIE MPOLIECCH! YNpaBne-
HUS OpraHM3aumami Bce Gorbliee 3Ha4YeHWe NPUOGPETAIOT BOMPOCHI MHTErpaLm ¢
VKE CYLLECTBYIOLMMI MHAOPMALMOHHBIMI cucTeMamu. TporpamMmHbIn Moy Well
Tracking Interoperability Service (WTIS) no3BonsieT 06MeH1BaTLCS NPOCTPAHCTBEH-
HO MHchopMaLmen no ckBaxuHam mexay 6asami gaHHbix Well Tracking v apyrumm
cuctemamu. WTIS no3BonsieT BHEWHAM NPUAOXEHUSM MONYYATb [OCTYN KO BCEM
nanHbim Well Tracking B CTpyKTYpUpOBaHHON 06bEKTHON hOpME, NOMHOCTbIO 36aB-
nsioLLer oT HeoBxaammocTi paboTel ¢ 6a3or AaHHbIx Well Tracking Hanpsimyio.

BoamoxHocTt mopyns WTIS aktueHo wcnonb3ayiotes ans uxterpauun Well
Tracking ¢ cuctemon «BACIMPO», npepHa3HaveHHOM ANs MOHUTOPIHIa Pa3paBoTKiA
11 TeonorMyeckoro MofenpoBanus mectopoxaeruin (Puc. 8). B aBTomatnyeckom
pexuve 13 «bACMPO» B Well Tracking nepepatoTcs 3amepbl WHKIMHOMETpIAW,
rpockona, pa36uBku no nracTam, BBefeHHble reonoramn. 3 Well Tracking B
«bACIPO» nepenatoTcst KOOPAMHATBI YCTbEB, MNACTONEPECEYEHIN, YANMHEHHBIA

Fig. 7 Database Replication Interface
Puc. 7 Wntepdhelic npunoxeHns Ana pennmkayum 6a3 faHHbIX
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Fig. 8 Integration of Well
Tracking and BASPRO

Puc. 8 Wnrerpauus cucrem Well

Tracking u «bACMPO» BASPRO Database
ba3sa paHHbIX
Well Tracking Interoperability Service JRACTRGY WTIS/BASPRO
Integration !
Module Well Tracking

As GIS technologies are becoming widely used Moayne Interoperability
for managing business processes, the issue of MHTErpauum “ Vi Well Tracking
integration with the existing information systems BASPRO WTIS ¢ (WTIS) SDE
becomes mare and mare urgent. Well Tracking Administration Tool «BACIPO»
Interoperability Service (WTIS) is an API provided Cpeacteo %
to exchange spatial well data between Well anmurg%p"uggfauun
Tracking databases and other applications. WTIS BIOS II

enables external applications to get access to

structured Well Tracking data without the need

to work directly with Well Tracking database.

WTIS capabilities were used for integration of Well Tracking with
BASPRO system used to monitor field development and modeling (Fig.
8). Directional and gyroscope measurements as well as stratigraphic
breakup data collected by geologists are automatically transferred from
BASPRO to Well Tracking. In turn, wellhead coordinates, formation
intercept points and lengthened gyroscope data are transferred from
Well Tracking to BASPRO. All changes made to Well Tracking database
are registered in specified logs implemented as related tables. Each
object is given a unique identifier allowing to identify it in any neighbor
system in the future. All data conversion errors are also registered and
logged to be further processed by the operator. Table 1 shows an
example of integration module operations.

At the moment the integration module is being tested at TNK-
Nizhnevartovsk. Eliminating data interoperability risks will allow for
concerted processing of subsurface data both in Well Tracking and in
BASPRO. Each system will perform its own functions but at the same
time the systems will supplement each other. This way a unified informa-
tion metasystem will be created that will allow automating business
processes and reducing human factor impact.

Well Tracking implementation at TNK-BP PUs allowed to create a
unified internal spatial database and to increase the survey data pro-
cessing speed up to four times. Unified calculation methods and data
formats as well as input data verification resulted in creating a complete
and accurate spatial data model that eliminates the drilling risks caused
by incorrect wellbore positioning. With Well Tracking TNK-BP specialists
have received a comprehensive information system providing a relevant
and accurate picture of all well sites of the Company and allowing to
effectively manage all the technological and business processes related
to drilling spatial data on a corporate level.

OmnucaHue npouecca

AericTBue

rupockon. Bce navenenns B 6aze Well Tracking cmkcupytoTest B crneunanbHbix
XypHanax, NpeAcTaBnsiolmx coboi CBA3aHHble Tabnuubl. Kaxaomy BBEAEHHOMY
06bEeKTY MPUCBAMBAETCS YHUKANbHBIA UOEHTA(IKATOP, NO3BONSIOLMIA PACTO3Ha-
BaTb 3TOT 06LEKT B cocefHer cucTeme. Bee owwnbku, Bo3HMKatOWME NpK KOHBEP-
TaUWM [aHHbIX, 38HOCATCS B NPOTOKON Ans NocreaytoLler 06paGoTku onepaTopoM
nHTerpauun. B Tabn. 1 npueener npumep paGoTbl MORYNS UHTErpaumi.

B HacToswee Bpemst Mopynb uHTerpauum Well Tracking n «BACMPO» yxe npo-
xopuT apantauyio B OAO «THK-HuxHeBapToBCck». YCTpaHeHe puckoB npu o6meHe
[aHHbIMW N03BONNT PaBoTaTh C reofaHHbIMM N0 CKBAXWHAM COFNacoBaHHO B 06eMX
cucTemax. Kaxnaas 13 cicTem GYfeT BbINONHSATb CBOM HAGOP (YHKLWA; COBMECTHO
OHU ByayT FONOMHATL BO3MOXHOCTM Jpyr fpyra, Takum 06pa3oM, qopmupys
06LLYI0 MH(OPMALMOHHYI0 METacKCTEMY, aBTOMATU3VpYIOLLY0 G13HEC-NPOLECC 1
YMEHbLLAIOLLYI0 BMSHWE YENOBEYECKOr0 (hakTopa B BOMbLUEN CTEMEHM, YEM KaX-
[as U3 VHTETPUPYEMbIX CUCTEM B OTAEMLHOCTH.

B peaynerate BHeapeHus cuctembl Well Tracking no6biBaiowme npepnpusTis
THK-BP nonyu4unu emuHyio BHyTpeHHIOKW 6a3y reopaHHbIX, CKOPOCTb 06paboTku
[aHHbIX MapKLUEBEpCKUMI cyx6ami Bo3pocna B YeTbipe pasa. EnvHble metogn-
KW pacyeToB, EOMHbIA CTaHApT (HOpMAaTOB [aHHblX, NPOrpaMMHas npoBepka
BXOOHbIX JaHHbIX MO3BOMUMN NOMY4YMTh TOUYHYIO MPOCTPAHCTBEHHYIO MOfEMb, KOTO-
pas VCKII04aEeT BO3HIKHOBEHIE aBapuii B GYPeHUM, CBA3aHHbIX C HEBEPHBIM Mpef-
CTaBrIEHNEM O MPOCTPAHCTBEHHOM MOMOXEHWM TPAEKTOPWIA CTBONOB. TakuM 06Gpa-
30M, cneuvanucTsl THK-BP nonyuuni B cBoe pacnopskxeHue MH(OpPMaLoHHYI0
CUCTEMY, KOTOpas [AaeT LENOCTHYI0 KapTWHY MO CKBaXwHam Bcer KomnaHum un
no3BONAeT 3((EKTUBHO KOHTPONMPOBATL TEXHOMOTMYECKME 11 BU3HEC-NIPOLIECCH,
CBSI3aHHbIE C BYpEHWEM, Ha KOPMOPATUBHOM YPOBHE.

Table 1 Integration Module Operations
Taén. 1 NMpumep pa6oTbl MOAYNA MHTErPaLUK

Pe3yabTart

Well Tracking creates the wellbore path based on the bottomhole points

and formation intercepts. BASPRO only has the wellbore path but no
bottomhole points and formation intercept.

Data transfer from Well

Coordinate data for the formation intercept and
bottomhole points is stored in the table to be

Tracking to BASPRO
ITepepaua pauHBIX 13 Well
Tracking B «BACITPO»

Data transfer from BASPRO to
Well Tracking
IMepepaya AQHHBIX U3
«BACTIPO» B Well Tracking

Hogamap @ Ausags — Wespans Nedd

Integration module is launched.

B Well Tracking AAd TpaeKTOPHU CTBOAA CTPOSITCS TOYKHU
naacronepecedeHuH U 3a605. B « BACITPO» TpaeKTOpHUs CTBOAA €CTh,
TOUYeK IIAACTOIlepecedeHn i 1 3a6051 HeT.
IMpousBoAUTCA 3aIyCK MOAYAS uHTerpanuu ¢ «BACITPO».

There are some measurement data containing intercept points and bot-
tomhole points loaded to BASPRO. Well Tracking doesn't have this data.
Integration module is launched.

B «BACTIPO» 3arpy>keH 3aMep, UMEIOIIUN TOUKHU IIAACTOIIepeceuyeHns 1
3a604, B 6aze paHHBIX Well Tracking HeT aHaAOTMYHOTO 3aMepa,
VMEIOIEero TOYKH MTAACTOIIepecedeHNs 1 3a0604.
IMpounsBopnTCs 3arycK MOAYAd uHTerpanuu ¢ «BACITPO».

further loaded to BASPRO.
AaHHBIE 0 KOOPAMHATaX TOUYEK
IIAQCTOIIepeCcedYeHu U 320051 COXPAHSIIOTCS B
Tabaune Aag 3arpy3ku «BACITPO».

‘Well Tracking creates the wellbore path based on
the data received from BASPRO and calculates
the coordinates of intercept and bottomhole
points.

B Well Tracking co3paeTcs TpaeKTOpUs CTBOAA B
COOTBETCTBUU C TUIIOM 3aMepa B « BACITPO»,
IIPOUCXOAUT pacyeT TOUeK IAACTOIlepeceueHni
u 3a604.
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