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BeeneHune

B nepmon 3Ha4YNTEsIbHOIro CHM>XXeHWA LieH Ha PbliHKe
Yr1eBOOOPOAOB NMepen HedhTeaOObIBAIOLLIMMMI U
HedTeCEePBUCHbIMI KOMMaHUSIMKW BCTAET 3agada
KapayHaIbHOrO NePeOCMbICIEHMSI CBOEN AeATEeIbHOCTY

N NOOXOAO0B K 06ecneyeHno ee 3PEKTUBHOCTU.
PeLueHve aTon 3agaun TpebyeT dhOKYCUPOBKN

BHMMaHMS Ha KITIOYEBbIX (haKTopax, BAMSIOLLIMX Ha
onepaLUmoHHYO AeATeNlbHOCTEKOMMNaHMM. OOHUM U3 TaknX
(haKTOPOB ABNSETCA YPOBEHD NHTEMPALMU 1 KA4ECTBO
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Introduction

Plummeting hydrocarbon market prices have presented
oil producing and service companies with the challenge
of fundamentally reconsidering their operation and
approaches efficiency. This challenge requires focusing
on major concepts shaping the company’s operations.
One such concept is the degree of integration and
quality of multi-discipline and cross-functional interaction
between employees from different company units and
subcontractors involved in the company’s projects.
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DRILLING

MYNbTUOVMCUMMIMHAPHOMO 1 KPOCC-(hYHKLIMOHAUTBHOTO
B3aNUMOOEVCTBUSA COTRYOHUKOB Pa3/INYHbIX
noapasneneHnin KOMNaHum, a Takxe NPUBIeYeHHbIX
noapsaHbIX OPraHN3aLUmi, y4acTBYIOLLIMX B peannaaLim
NPOEKTOB KOMMaHuM.

MupoBas TeHOeHUMS NOCAeOHUX OECATUNETUA

COCTOUT B aKTVBHOM UCMOIb30BaHNN OOCTVXKEHUIA
[T-nHayCcTpUM B HebTerasogobbiBaroLLEN OTpac/n C
LE/bIO MOBBILLEHUS KQYECTBA MEXOVCLIMMIMHAPHOrO
B3aMOOEVCTBUS NPEACTaBUTENEN BCEX CYXO,
BOBJIEYEHHbIX B MPOEKTbl KOMMaHUM Ha PasHbIX CTaausX.
B Havane npoLuioro gecatnnetus 6ol BBEAeH

TEPMUH «MHTEMPUPOBaHHbIE CUCTEMbI YIPaBIEHNS
npeanpuatnem» (MCYM) [1]. N3HayanbHO OH OTHOCUACH K
NHMOPMaLMOHHOTEXHOIOrMYECKUM (T) MHCTRYMEHTaM,
MO3BOJISIOLLMM BbIBECTU Ha HOBbINYPOBEHD MPOLECCHI
cbopa, cucTemaTnsaumm 1 onepaTrBHOro obmMeHa
NHopMaLmen Nobbix 06BLEMOB 1 NOBOro TMna B
NePUMETPE KOPMOPaTUBHOW CETU NPeanpUsaTyS.

CnepnyeTt OTMETUTD, YTO C Tex nop UT-nHaycTpus
3HaYUTEIbHO MPOABVHY1ACh B PELLEHNN AAHHOW 3a0a4M
— pa3paboTaHbl 1 BHeOPEHb! B MOBCEOHEBHYHO NMPAKTUKY
VIT-MHCTPYMEHTBI, MO3BOAIOLLIME B PEXMME PEANTBHOIO
BPEMEHM 0BecneunTb cbop, 0BpaboTKy, CUCTEMATU3ALMIO
N JaXe aHa/mM3 OrpOMHbIX 06 bEMOB MHGOPMaLMK

[2-38]. VIHTerprpoBaHHble CUCTEMbI YNpaBieHns
NPOW3BOACTBOM MOCTENEHHO NMPUOBPENM 60NEE LLUIMPOKUN
CMBbICJT 1 CTa/IN Ha3bIBATbCS «UHTEMPUPOBaHHbLIMM
CUCTEMaMI yNpaBneHNS ONepPaLVOHHON AEATENbHOCTLIO»
(NCyQLO). CoBpeMeHHOE NOHMaHNE TeEpMMHA

VICYO[l nogpasymMeBaeT pacLUMPEHNE BVSIHUS

CUCTEMbI 32 Npefesibl OQHOrO NPennpUaTUS, a TaKkKe
BKJTHOHAET MHTEMPALMIO BCEX (DYHKLIMA, BIUSIKOLLMX

Ha S(PHEKTVMBHOCTL ONEpPaLIMOHHOM AeATENIbHOCTU
(MpoU3BOACTBEHHBIE (PYHKLIMM, NHDOPMALIMOHHBbIE
TEXHOIOMK, MPOMBILLIEHHAs 6e30MacHOCTb 1 OXpaHa
TPyAa, SKOHOMUKA 1 (DUHAHCKI U Ap.).

3anorom ycnelwHoro BHegpenus VICYOL sensgeTcs
eaVMHOE MOHNMaHVe Ha3HaYeHMS1 CO3AaBaEMOV CUCTEMbI Y
BCEX Y4aCTHMKOB, MPOCTOTa U YA0OCTBO MEXAHU3MOB ee
NCNONBb30BaHNS, ACHOCTb TPEbOBaHWIN K NOCNEAYHOLLEN
NoaaePXKE W MEPUOONYECKON akTyanm3aummn. VIMeHHO
MO3TOMY HEOBXOAMMO, UTOObI K paspaboTke NCYOL,
HauMHas C caMbIX PaHHMUX 3TarnoBs, OblIV NPUBEYEHb!
npencTaBUTEIN BCEX HANPaBIEHNIA, KOTOPbIM
NPEACTOUT CO34aBaTh, UCMOMb30BAaTL W NOAOEPKMBATb
pa3NNYHbIE HCTPYMEHTbI JAHHOW CUCTEMbI. Ha aTane
dopmnpoBarmsa Tpebosaru kK ICOY, kak npaBuo,
dhopmynunpytoTcsa anpecHble NOTPEOHOCTN, KOTOPbIE
Hanboiee TOUHO OTPaXKAIOT OXKMAAHMS By OyLLIX
NoJIb30BATENEN CUCTEMbI, YHUTBLIBAKOT CNELUMAUNKY
TEKYLLUMX U LIENEBbIX NOAX0A0B K OCYLLECTBIEHNIO
onepaLyoHHOM AeATENbHOCT KOMMaHN U MPUHSATUIO
onepaTtuBHbIX YMPaBNEHYECKMX peLleHnn. Kpome
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The global trend, over the last several decades, has been
toward an expanded use of IT technologies within the

oil and gas sector. The aim is to improve inter-discipline
interactions between professionals of all the units
participating in the company’s projects at all the different
stages. The term enterprise resource planning (ERP) system
was introduced at the beginning of the last decade [1].

It initially referred to the information technology (IT) tools
opening new levels of acquiring, categorizing, and quickly
sharing real-time information of any data size and format
within the company’s corporate network. It should be
mentioned that since then the IT industry has made a huge
leap forward in tackling this challenge: it has developed
and introduced new standard, routine operational IT tools
which supporting the acquisition, processing, classification,
and even analysis of enormous real-time data volumes [2-3].
The EPR systems have gradually encompassed a broader
meaning and come to be known as the integrated operating
management system (IOMS). The term IOMS currently
means expanding the scope of the system beyond a single
company and also comprises the integration of all tasks that
impact the efficiency of operations (production activities,
information technology, HSE, cost control and finance, etc.).

The key to a successful IOMS launch is a common
understanding of the purpose of the system being created,
its use in an easy and convenient manner, and clear
requirements to further support operations and provide
on-going updates. It is therefore necessary that participants
from all areas who will create, use, and support different tools
within this system get involved in the IOMS development ,
beginning from the concepts initiation. At the planning and
requirement definition stage, it is necessary that the IOMS
accurately mirrors the expectations of the future system’s
users and factors in the particular nature of the current

and target approaches to the company’s operations and
operational decision making. Furthermore, it is important

to develop a strategy for moving the IT infrastructure and
architecture from its current situation into the target at an
early stage. These challenges require all the participants in
the IOMS project to actively involve themselves in developing
mutual solutions and utilizing state-of-the-art approaches to
cross-functional interaction to ensure the projects successl4].

Developing a Philosophy for an Integrated
Operating Management System within the Drilling
Management Center

Gazprom Neft’s Driling Management Center, was
established in 2016 within the company’s Research and
Development Center. This project is an illustration of an IOMS
implementation success during well construction. All the
Driling Management Center project stages, starting from an
initial assessment and ending with project launch, included
the active involvement of a project team with participants from
many fields; drilling, reservoir and production engineering,
information technology, capital construction, human resource
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npoLLecce CTPOUTENbCTBA
CKBa@XXMH. Ha Bcex aTanax
peanusaumm NpoekTa no
cosgaHuto LIYB, HaumHas ¢
NPOBEAEHNSA ONArHOCTUKA
Ha4anbHOro COCTOAHNS 1 A0 caa4vn obbekTa B
NPOMBbILLIEHHYHO SKCMTyaTaumio, B COCTaBe paboyen
rpynnbl IPUHMMaSIM aKTUBHOE y4acTue NpeacTaBuTen
criedyroLmX HanpaBieHnin: 6ypeHne, reonorms n
pa3paboTka, MHpoPMaLMOHHbIE TEXHOIOTN, 3aLLmTa
WMHdopMaUmK, KanutasibHoe CTPOUTENBCTBO, yNpaB/ieHne
NMEepCoOHaNOM, 3aKynKu, OTAENKA NOMELLIEHNI,
OpraHv3aLoHHble 3MeHeHNs. B pedynbTaTe nosTanHo
ObI pa3paboTaHbl U peanM30BaHbl PELLIEHNS, KOTOPbIE
MO3BOJIUN MOBbLICUTL 3(PEKTVBHOCTL BypeHns 1
BbIBECTW MPOLIECC YNPaBNEHUS BYPEHNEM CKBaXKWH

Ha HOBbI OPraHN3aLMOHHO-TEXHUHECKUIA YPOBEHD,

YTO ABMIFETCH rNaBHOM LeNbio Npy co3naHnm VICYOL.
OaHMM 13 6a30BbIX K KYEBLIX anemeHTos ICYO[
ABMSIETCS PENO3UTAPUIN — eANHOE XPaHWUULLE AaHHbIX,
cofepxallee BCO MHPOopMaLKO, HAKOMEHHYIO B
npoLLeCcce onepaumoOHHON OeATENBHOCTY — AaHHbIE,
CBSA3aHHble C MPON3BOACTBOM, MPOMbILLIEHHOW
6e30MacHOCTbIO, OXpaHoM Tpyda v ap. B npouecce
cozpanusa NCYOL Heobxoaumo obecneymnTb
MOCTYMNJIEHNE B PENO3NUTAPUIN BCEN ONEPaTUBHON
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Fig. 1. Information acquisition flowchart for Gazprom Neft’s drilling projects (A) prior to and (B) after the
introduction of the Drilling Monitoring System

management, procurement, project management, and
organizational change teams. This approach resulted in a
phased development and implementation of the solutions
that eventually improved the company’s drilling efficiency and
took the well driling management process to a whole new
technology and managerial level, which is, of course, the
major goal behind IOMS.

A basic and core IOMS elements include a repository, a single
data storage containing all information accumulated during
operations: data related to production, HSE, etc. During the
IOMS development, it is necessary to ensure that all current
online information from the offices and field is sent to the
repository in live real time and engineering tools, supporting
early analysis of this information and technical process
management, are available. For such large data quantities, a
crucial and sensitive issue is the automated quality and control
of the information fed into the repository [5]. The main features
of the IOMS repositories are their capacity, data processing
speed, stable operation, high information security, preliminary
data quality control tools, remote access, etc.
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VHopMauun ¢
NoOAEPKVBaEMbIX OOBEKTOB
B MOJSIHOM O6bEME B PEXUME
peasnibHOro BpeEMEHU, a
TaKXe NPVMEHeHNe yoo0HbIX
VNHXXEHEPHbIX NHCTRYMEHTOB,
MO3BONSIOLLMX MCMONb30BaTb
OaHHY0 MHopMaLMo ois
OnepaTyBHOro aHanmsa u
yMpaBNeHNS TEXHNHECKNMM
npoueccamu. Mpu 6oMbLLINX
obbemax JaHHbIX BaXKHbIM

1 aKTyasTbHbIM aCMeKTOM
ABMIFAETCS aBTOMATUHECKUI
KOHTPOJIb Ka4ecTBa
MHOpMaLMM, NOCTyNatoLLEN
B penoautapuii [5]. K
OCHOBHbIM XapakTEPUCTUKaM
peno3ntapues ICYO[]
OTHOCSITCS! EMKOCTHbIE
XapaKTePUCTUKN, CKOPOCTb
06paboTKN AaHHbIX,
CTabuIbHOCTb PaboThl,
BbICOKas CTeMNeHb 3aLyThl
VHOopMauun, Hamdme
WNHCTPYMEHTOB MEPBUYHOIO
KOHTPOIS Ka4ecTBa
MHdopMaLum, obecnedyeHme
yOaneHHoro noctyna v op.
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B kopnopatueHon ceTn
FPYNMbl KOMAaHUIA «["a3npom
He(hTb» CO30aH PENO3NTapPUI
— cucTeMa MOHUTOPUHIa
BypeHna (CMB), B KOTOPYIO NOCTYNaKT AaHHbIE CO BCEX
0B6BEKTOB BYPEHNST HA COBCTBEHHbBIX aKTUBax rpymmbl
KOMMaHW «[ asnpom HedTb», a TaKXKe C OOBEKTOB
BypeHns, HaxXOAALLMXCS NoL, ONepaTUBHbIM YrpPaBieHNEM
«[agnpom HedTW». ObLLas EMKOCTb PENO3UTaPUS
npeBbiwaeT 13 T, B &XKEOHEBHOM PEXNME B HEFO
rnocTynaeT okoJio 17 I'6 onepaTnBHON MHOpMaLn C
06BEKTOB BYPEHNS FPYMMbl KOMMAHUIA «["a3npom HedThb>.
[na cbopa n peTpaHcnaumm onepaTmBHON MHopMaLn
B PENO3NTAPUIN HA KaXKOOM NOAAEPKMBAEMOM ODbEKTE
BypeHrs pasBopaqmMBacTCs JIOKasIbHbIA CEPBEP.
[MponyCckHasa CMOCOBHOCTb KaHasia CBA3W Mexxay 6ypoBOW
M LEHTPasIbHBIM PENO3nTaprem coctasnseT oo 1 M6/c.
Co3paHve 1 BHeOpeHVe B ONEPALMOHHYO OEATENBHOCTD
CMB 06yCcnoBMno N3MEHEHME MPUHLMNMATBHBIX
NOAXOAOB K COOPY, CUCTEMATU3ALIMN 1 XPaHEHWIO
MHOpMaLK, NOCTYNatoLLEN C 06BEKTOB BypeHus (puc. 1).

Hannune CMB nosBongeT obecneuntsb coop
MHOPMaLMN B PEXMME PeasibHOro BPEMEHN U
NCK/THOHaET HeOOXOAMMOCTb Nepeaaqn AaHHbIX «A3
PYK B PyKu» (Hanpuymep, NOCPeACTBOM 3/IEKTPOHHOM

www.rogtecmagazine.com

Puc. 1. Cxema cbopa nHpopmaLmm ¢ 06beKTOB BYpPeEHMS rpymnbl KOMAanHui «[fa3npomM HedbTb» A0 (a) 1
nocne (6) BHegpaeHus CMB (' TV — reonoro-TexHonormieckmne nccnenoBaHms)

The corporate network of Gazprom Neft has a repository,
the Dirilling Monitoring System, where all information from all
the driling projects, owned or operated by Gazprom Neft, is
gathered. The total repository capacity exceeds 13 TB with
about 17 GB of real-time information sent to it daily from the
drilling projects. In order to acquire and forward real-time
information to the repository a local server is launched on
each on-line driling project. The bandwidth between a driling
site and the central repository is up to 1 Mbps. Developing
and introducing the Drilling Monitoring System for operations
has underpinned a change in fundamental approaches to
acquiring, categorizing, and storing of information which is
supplied by the driling projects (Fig. 1).

The Dirilling Monitoring System supports real-time
acquisition of data and eliminates the need for the one-to-
one data submission (e. g., via e-mail) since any information
is simultaneously accessible to any Gazprom Neft
employee, with proper authorizations.

Another essential IOMS feature is the use of integrated
cross-functional approaches to setting, monitoring, and
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MoYTbl), TaK Kak stobas a : 6
VHOopMaLVS ABNSETCS ; |
o . MHieHep no 4, UHseHep | HHesep no HumeHep no
JIOCTYMHOV OAHOBPEMEHHO crpowtenscray | moresmonea | oo oo | | e PR
Ona BCEX cneumnanncTtoB CHBAMHH CHBAMMH | CHEMMHH CHEAHMH
FPYNNbl KOMNAHW < a3rpoMm T iewe ot o [ o pomenness |
HedTh», 0bNaaaoLLX 2. MHseHep N 5. MHmeHep no : HHMEHED No HHHEHep no
COOTBETCTBYOLLMA paspaborne TeXHOnommAm | | paspabaTie TEKHOAOIHAM
MOJIHOMOUNAMN. MECTOPOMARHMA £oBoNM || mecropenaenni BoGumK
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acnektom ICYQO[ reanor Onepatop
ABIAETCHA NCMOJIb30BaHe
NHTErPUPOBaHHbIX Puc. 2. MpuHUvnanbHble NoaxXoAbl K MOCTAHOBKE KPOCC-(hYHKLUMOHaNbHbIX 3aaa4d Yepes KIS Ha
KpOCC-YyHKLMOHABHBIX NMpUMepe MpoLLecca CTPOUTENBCTBA CKBaXKMH: a — TRaANLIMOHHDBIN Noaxod; 6 — COBMeCTHas paboTa
nogxogoB K MOCTaHOBKE, MyJ'IbTI/I,D,I/ICLI,I/II'IJ'II/IHapHOIZ KOMaHObl!
MOHUTOPWHIY N OUEHKe
Ka4yecTBa BbINOJIHEHNA a | b
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0o BHeapeHna NCYO[, 2. Reservoir indicator (KP): 5. Production ||| Reservoir Engi- indicator (KP): Production
KOMMaHM UCTIONb3YHOT Engineer S Engineer |1 neer o Engineer
nocnenoBaresbHbIN Fior - oae sy g 15 omy oot TN
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NMOOXOM, K PELLEHNIO |
1. Geologist 6. Operator
MyBTUANCLIMNNNHAPHBIX 9 P ' Geologist Operator
3a4a4d: COXHbIN NPOLECC

OEenVTCS Ha aTanbl, Ha
KaXXOOM 13 KOTOPbIX
Ha3Ha4aloTCH OTBETCTBEHHbIE
COTPYOHVKM C COBCTBEHHbBIMW
KI3. MNpobnema B 3TOM
cnydae 3akodaeTcs B ToM, YTo KINO OTBETCTBEHHbIX
VCMOSTHUTENEN Ha KaXXO0M STane He Bceraa nosiHOCThO
COrNacyeTcs C OXKMAAEMbIM LIENEBbIM PESYILTATOM.
BrnonHe BeposaTHbIM B JAHHOM Cly4qae aBMSeTCS
cueHapui, korga Lenesble 3HadeHns KNS Ha kaxxaom
13 3TanoB OOCTUMHYThI, HO MPW 3TOM HE AOCTUMHYT
OXMOAEMbIV pe3ynbTaT BCero npoekTra. [pyromn
MOAENBbIO MOCTAHOBKM KPOCC-(YHKLUMOHaTBbHBIX 3a0aY
ABSISIETCS 0TKa3 OT NepcoHaslbHbIX KIMN3 OTBETCTBEHHbIX
WCMONTHUTENEN Ha Pa3HbIX STanax 1 BHeOpPEeHNE eanHbIX
KIS, MOMHOCTBIO KOPPEMPYIOLLIMX C OXKMAAEMbIM
pesynbTaToM NMpoekTa (puc. 2). B aToM ciydae Kaxxapin
COTPYOHVK NEPCOHAsIbHO 3aNHTEPECOBaH B AOCTVKEHN
LIeNIeBOro pesynbrara BCero NpoekTa, a He ToNbko K3
CBOEro yyacTtka pabor.

OTnpaBHOM TOYKOM A1 BHEOPEHUS MHTEMPUPOBAaHHbIX
K3 cotpyaHmkos LIYB rpynnbl komnaHuii «[a3npom
HeTb» SBUACS MEMOPaHAYM SINOEPOB PYHKLIMA
«BypeHVe 1 BHYTPUCKBaXKMHHbIE PaboTbl» U «[eonorms
1 paspaboTka» O COBMECTHOW OTBETCTBEHHOCTU 3a
rnokasareniv NPOBYPEHHbLIX CKBaXKMH 1 [OCTVXKEHNE
LIeNIEBbIX TEXHOMOMMYECKMX U SKOHOMUYECKIX
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Fig. 2. Fundamental approaches to setting cross-functional targets with KPI in context of well
construction process: A: Conventional approach; B: Collaboration of multi-discipline team

measuring performance for multi-discipline targets through
a key performance indicator (KPI) mechanism. Generally,
prior to IOMS’ introduction, companies use a sequential
approach to meeting multi-discipline targets: a complex
process is broken down into stages with action owners,
with their own KPI’s, assigned to each of them. In this
case, the problem is that KPI for action owner, at each
stage, and an expected target outcome, are not always
fully aligned. It is quite likely that the target KPI for each
stage are met but the expected outcome for the overall
project is not achieved. Another system for setting cross-
functional targets is to abandon individual KPI's for action
owners at various stages and to instead introducing the
common KPI’s which fully correspond to the expected
project outcome (Fig. 2). In this case, each employee has a
personal stake in meeting the target outcome for the entire
project, not only KPI for her/his task area.

The starting point for introducing the integrated KPI's,

for the Drilling Management Center employees, was a
memorandum for the function leaders for Drilling and Well
Intervention and Reservoir and Production Engineering
about mutual responsibilities for performance of the wells
drilled and meeting the targeted performance including
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XapaKTepUCTUK, B TOM Ymciie 06 OTBETCTBEHHOCTY 32
3aTpaTbl U 0obblvy HedTW. [aHHas AOrOBOPEHHOCTb
nosekna 3a cobon N3MEHEHME YCTOSBLLMXCSA NOAX000B
K nocTtaHoBke KIN3 ansa coTpyaHKOB ABYX DYHKLMN.
PaHee ocHoBHbIM KIN3O coTpyaHNKOB dyHKUMM «[eonorms
1 padpaboTka», BOBMEYEHHbBIX B MPOEKTbLI OYpeHNs
CKB2XXWH, SBANCA HaYasbHbIA 0eOUT HeddTn, ANs
COTPYOHVKOB OYHKLM «Byperne 1 BHYTPUCKBaXKNHHbIE
pPaboTbl» — CPOKM BBOAA CKBEXKMH 1 MPOU3BOANTESIBHOE
Bpewms. [ocne nepexoda Ha HOBYKO MOAEb MOCTaHOBKM
MYbTUONCLMMMHAPHBLIX 3ada4 ocHoBHOM KIS ang
COTPYAHVKOB 06enx (PyHKUMA — OTHOLLIEHNE CYMMAaPHbIX
NHBECTULIMN B BYPEHMNE CKBaXKMHBI K HAKOMIEHHOM
000bl4e MO CKBaXKMHE 32 CKOMb3ALLMIA rod. Kpome
TOro, Ha coTpyaHuKoB LIYB pacnpocTpaHstoTes
Takme K3, kak 0ons HEMPOV3BOONTENBHOO
BPEMEHV CTPOUTESIbCTBA CKBXKWH, addeKT1BHASA
MPOXOAKa FOPUSOHTASTIBHON CEKLIN CKBRXXMH MO
HedTeHaCbILLIEHHOMY KOIIEKTOPY, YA IbHbIE
nokasaTes M CKOPOCTV BYPEHNST CKBaXKMHbBI 32 BbIHETOM
HEMPOW3BOANTENBHOIO BPeMeHW 1 Op. MNpuHumnmuansHoe
OTIN4ME OT TPAOVLMOHHOIO NMOAXOAA K MOCTaHOBKE
KPOCC-(YHKLMOHASbHBIX 3824 COCTOUT B TOM, YTO
OaHHble y3koHanpaeneHHble KNS pacnpocTpaHaoTes B
NoJIHOM OBbeMe Ha BCcex COTpyaHnKoB LIYB. Cneayrouwmm
HeobXxoaVMbIM 3N1EMEHTOM co3aaHns 1 pa3suTus ICYOL
aBngeTcs obecneverme 3 MOEKTUBHON KOMMYHUKaLN
BCEX BOBMIEYEHHbIX B MPOM3BOACTBEHHbIN MPOLIECC
CNeumaIMCToB [B]. 3TO OTHOCUTCS Kak K KOMMYHMKaLMSIM
MeXXay COTPYAHUKaMM BHYTPY KOMMaHWA, Tak U
K BHELLH/M KOMMYHMKaLSM CO cneumaninctamm
CTOPOHHUX OpraHn3aLmi, NpuBIeKaeMbIX A5
NPOBeOEHNs ONePaUMOHHON AedTeNbHOCTU. Heobxoammo
yCTpaHeHme Ntobbix 6apbepoB, MPENATCTBYHOLLIMX
OnepaTUBHOMY 1 KOHCTPYKTUBHOMY OBCY>XOEHNIO
BOMPOCOB, BO3HVKAIOLLIMX B MPOLIECCE OnepaumoHHON
aesarensHocTu. K Takum 6apbepam OTHOCHATCS:
® TeppuTOopVasbHble — IoKaums COTRYAHMKOB B Pa3HbIX
NMOMELLEHNSX, 3OaHUSX, FOPOAax 1 Op.;
® AMVHUCTPATUBHbIE — HAXOXKAEHE COTPYOHKOB B
pa3HbIX NOAPA3OENEHNSAX KOMIAHWN, KOMMYHUKaUMS
4Yepes PYKOBOACTBO M Ap.;
® MOTVBALMOHHbIE — B3auMoncktovatoLme Krla,
HeaheKTMBHAA CUCTEMA MPEMUPOBAHKS COTPYOHUKOB
3a COBMECTHYIO paboTy 1 Ap.;
® VIHCTPYMEHTasIbHbIE — CMOMb30BaHNEe HEMOAXOAALLMX
CPeacTB KOMMYHVKaLMK, UTHOPUPOBaHME
T-pocTKeHun;
® OpraHM3auoHHble — Heyga4HOe 30HMPOBaHVE
OhMCHOIO MPOCTPAaHCTBA, OTCYTCTBME B KOMMaHNN
Ky/IbTYPbl MPOBEAeHNS S(PdEKTMBHBIX COBELLIAHNIA 1 AP.

B kaxxgom KoMnaHuy CBOW NOAXO[, K MPeoaoieHNo
yKasaHHbIx 6apbepoB. OAHaKO NX YCTPaHEHME SBISETCS
HeobXxoauMbIM SnemMeHToM co3naHuga MCYOL, nostomy
KOMMaHUN, CTPEMSLLIMECS K MOBbILLEHNKO SPHEKTUBHOCTMU
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the responsibility for costs and targets oil production.

This agreement led to a shift in the traditional approaches
to setting KPI's for the employees of the two functions

- cost and production. Previously, for the Reservoir and
Production engineers, their major KPI's in the drilling
projects, was the initial production rate and for the

Driling and Well Intervention team’s, their focus was on

the production date and productive time. Following the
transition to the new system of setting multi-discipline
targets, the main KPI’s for the team’s, of both functions,
had been a ratio of the cumulative investments in well
construction to cumulative production for a well, on an
annual rolling basis. Such KPI's as non-productive time
with well construction, efficient horizontal well construction,
meters drilled minus non-productive time, etc. are further
applied to the Driling Management Center employees. The
primary difference from a conventional approach to setting
multi-discipline targets is that these narrowly focused KPI's
are fully applied to all the Driling Management Center
employees. The next necessary component for starting and
developing an IOMS is effective communication between

all employees involved within the business processes [6]. It
applies to both communication between employees inside
the company and external communication with employees
of any third-party companies hired for operations. Any
barriers preventing prompt and productive discussion of the
issues arising during operations are required to be removed.

These barriers include:

e Spatial barriers /Distance: employees stationed in
different offices, buildings, cities, etc.

e Administrative barriers: employees belonging to different
company units, communication via management, etc.

e Motivational barriers: conflicting KPI's, inefficient bonus
systems for collaboration, etc..

¢ Instrumental barriers: use of unsuitable communication
tools, overlooking IT

e QOrganizational barriers: poor office space allocation, lack
of efficient meeting culture in the company, etc.

Each company approaches this challenge in its own way.
However, removing barriers is a necessary component of
an IOMS development, thus, the companies who strive to
improve their operational efficiency have had to change the
deeply rooted principles of an organization’s culture and
operations if they hinder effective communication.

Shortly before establishing the Drilling Management Center,
Gazprom Neft had to reconsidered their communication
strategies. One of the outcomes was to develop a

target model of the Drilling Management Center as a
separate structural unit residing in the same location and
comprising participants from the drilling and reservoir
units. In addition, overcoming any barriers arising from
outdated communication tools and poor office space
planning (Fig. 3A) .

ROGTEC | 41



B GYPEHVE

o

Puc. 3. Tunosas onepatsHas KOMMyHVKaLMS 00 (a) 1 nocne (6) BBoAa CneumannaMpoBaHHOro orcHOro nometlleHns LICH
Fig. 3. Standard operational communication before (A) and after (B) launching a separate office for the Drilling Support Center

CBOEW ONepauUmoOHHON OEATENBHOCTN, 0BA3aHbl MEHATb
YCTOSIBLUNECS MPUHLIMMbBI PaboThbl, ECAN OHU MeLLaT
3P HEKTUBHOM KOMMYHVKALW.

Hesaponro oo cospanns LIYB B komnaHum «a3npom
HedTb» NOSTHOCTHLIO NMEPECMOTRENM NMOAXOAb! K
obecnedeHnto 3 deEKTUBHOM KOMMYHUKaUM. OgHM 13
pesynbTaToB 3TOr0 CTaso Co3aaHne LeneBon Moaeam
LIYB kak oTaenbHOro CTPYKTYPHOro noapasnenenHs,
PaCMONOXEHHONO Ha OOHOW MOLWAAKe, Kyaa BOLLN

npeacTaBUTENN Cryx6 BypeHnst n reonorun. Kpome Toro,

npeonofieHe 6apbepoB, 0BYCTIOBIEHHbIX MPUMEHEHNEM
YCTapPEBLUNX MHCTPYMEHTOB KOMMYHMKaLIW 1
HECOOTBETCTBYOLLIMM 30OHNPOBAHMEM MOMELLIEHNS

(pnc. 3, a), noTpeboBano co3gaHMst HOBOro OUCHOrO
nomMeLleHnsa ana LIYB, oTkpbitoro B 2016 r. Ipu ero
MPOEKTVPOBAHUM U CO3AaHNN Bblna ydTeHa cneumdmnka
paboTbl LIYB, B TOM 4ncne B 4acTh obecneyeHns
npoBeaeHNs 3O MEKTUBHBIX MybTUANCUMMTMHAPHBIX
KOMMYHVKaLWI, Kak BHYTPEHHMX, Tak 1 BHELLHKX (CM.
puvc. 3, 6).

HenpepbiBHas paboTta no NOBbILLEHMIO ODLLErO YPOBHS
aBTOMaTU3auUMM NPOLIECCOB UHXXEHEPHOM 06paboTkm
MCXOAHOM NHopMaLK, PasBUTUE UHCTPYMEHTOB
NPOaKTUBHOIrO aHaNM3a v yaaneHHOro KOHTPOJIS
peanuaaumm TEXHONOMMYECKIX OnepaLmi Takxe
ABNSKOTCS KIIHOHEBBIMI (hakTopaMmn SPPEKTUBHOIO
dyHKUMOHMpoBaHus MCYO. 3T0 0COBEHHO BaXKHO
B TaKOM AMHAMMUYHO MEHSIOLLIEMCS U HACbILLIEHHOM
onepaTyBHOW MHOPMAaLIMEN NMPOLECCE, KaK BypeHmne
CKBaXKUH. pu BypeHun Ha cbop, NHXXEHEPHYIO
06paboTKy 1 aHaM3 UCXOAHOMN NH(DOPMAaLN MOXET
TpatTnUTLCHa A0 75 % (1 6onee) BPEMEHHbIX PECYPCOB
COTPYAHNKOB. OOBbEAMHAS YCUNUS MO aBTOMaTU3aLImm
PYTUHHBIX OnepaLmin ¢ NEPEXOAOM K Hanbosee

3 PEKTUBHOMN MOLEN KPOCC-PYHKLMOHATBHOIO
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This required establishing a new office for the Drilling
Management Center, which was opened in 2016. Its
design and development addressed the unique needs of
the Drilling Management Center including effective multi-
discipline communication both inside and outside of the
company (Fig. 3B).

Continuously increasing the overall degree of automation
for engineering and developing tools, for proactive analysis,
and the remote monitoring of process operations are also
key elements to an efficient IOMS operation. This is crucial
for such a dynamically evolving and operational information
rich process, as well drilling. For drilling, data acquisition,
engineering information processing, and analysis of the
data may consume up to 75% (or more) of the employees’
time resources. A much better outcome can be achieved
by joining efforts, for routine task automation, with a shift
to a more efficient system of cross-functional interaction,
which is then the backbone for employee collaboration and
their focus on the expected outcomes for the entire project
(Fig. 4). Routine task automation is an everlasting process
brought about through the interaction synergies between
various disciplines resulting in the reshaping of routine tasks
and the expansion of new areas for further development
and a robust evolution of the automation tools themselves.
The most efficient paradigm for the interaction between

a business and the IT industry is when the company not
only purchases the IT solutions, currently available in the
marketplace, but also prepare specifications for developing
new [T tools which best fit their specific operational
requirements.

The Drilling Management Center takes an active part in
creating new IT systems and developes the existing ones
to ensure well drilling management operations reach

the next level. Such projects include the development

of the preparation module for real-time petrophysical
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DRILLING

Kayectso

MTOrOBOro
pesyneTara
Quiality of final,
outcome

C60p 1 aHann3 NCXoAHOW MHMopPMaLn

B/B
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. . Pa6oTa Ha Nn4YHbIn pesynbTaTt .
Acquisition and analysis of input information Personal achievement efforts

B/C
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MNTOroBOro
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Quality of final
outcome

Quiality of final
outcome

CoBmecTHas paboTta . Opyroe
Collaboration Other

Puc. 4. BnngHre aBTomMaTn3aLmm 1 MoBbILLEHNS YPOBHSA COTPYAHMYECTBa CNeLmaiMCTOB Ha Ka4ecTBO UTOrOBOro pesysibTara:

A, B — COOTBETCTBEHHO HI3Kasi 1 BbICOKasl CTeneHb aBToMaT13aLmmn npv TpaayLUMOHHOM MOAXOAE K MOCTaHOBKE KPOCC-(hyHKUVIOHaUTbHbIX
3aa4; B — Bbicokas cTeneHb aBToMaTn3aLmm NPy COBMECTHOM paboTe MybTUAVCLMMIIMHAPHOM KOMaHapb!

Fig. 4. Impact of automation and improved collaboration between employees on the quality of final outcome:

A, B: Low and high degree of automation respectively for conventional approach to setting cross-functional targets; C: High degree of

automation for collaboration inside multi-discipline team.

B3aMMOENCTBMS, OCHOBAHHOW Ha COTPYAHNYECTBE
CneunanncToB 1 nx OKYCUPOBaHUM Ha OXXNOAEMOM
pesybTaTe BCEro NpoeKkTa, MOXHO JOOUTLCS
3HAYUTENBHO JTyYLLEero UTOrOBOrO pesybTara

(puc. 4). ABTOMaTM3aLMSA PYTUHHBIX Onepauuii

— 3TO HEMNpPepPbIBHbIN NPOLIECC, 06YCNOBNEHHbIN
CUHEpPreTMyecknm apdeKTom OT B3aMMOOeNCTBIUS
pPas3INYHbIX OUCLIMMIIVH, B pe3yibTaTe KOTOPOro
BUOOU3MEHSIOTCS PYTUHHbIE OMepaLn U MoSIBASOTCS
HOBble 06/1aCTV NS AaNbHENLLIErO Pa3BUTUS, a
TakKe OMHAMUYHBIM Pa3BUTUEM CaMUX NHCTPYMEHTOB
aBTOMaTU3auun. Hanbonee ahhekTUBHOM MOOENbIO
B3aMMOencTBMsA 6usHeca ¢ NT-nHaycTpren 9BnseTcs
Ta, NPW KOTOPOWM KOMMaHWs He TOSIbKO NpuobpeTaeT
cyllecTBylOLWME Ha pbiHKe VT-pewleHns, HO 1 cama
dopmmrpyeT TEXHNYECKME 3adaHns Ha pa3paboTKy
HOBbIX VIT-MHCTPYMEHTOB, Hanbonee TOHHO
NoAXOAALLMX K CReumdrnyeckM 0CODEHHOCTSM ee
OonepaLmoOHHON OeATEeNbHOCTU.

LleHTp ynpaBneHus BypeHnemM rpynnbl KOMOaHuii
«["asnpom HedTb» NPUHMMAET aKTUBHOE ydYacTue
B CO3[4aH11 HOBbIX 1 Pa3BUTUM CYLLIECTBYHOLLMX
VT-MHCTPYMEHTOB, KOTOPbLIE MO3BOJIAT BbIBECTU
ONepaLVoOHHYIO 0eaTesIbHOCTb Mo YNPaBieHUo

BYPEHNEM CKBaKUH Ha HOBbIN KA4eCTBEHHbI YPOBEHb.

K TakiM NpoeKTam MOXXHO OTHECTW CO3[aHue
MOy NOArOTOBKY OnepaTyBHOM NeTPOMU3NYECKOM
MHTEpPNpeTaumm Ha 6a3e NporpaMMHoOro obecneveHms
Ons reoHaBuraummn, VT-mHCTPYMEeHTbI Ans
NPOaKTMBHOIO YNpaBAeHNs NPOLLECCOM BypeHns
CKBa&XXWH, CO3aHNe COBPEMEHHbIX NHTEPaKTNBHbIX
cpen Ans yaaneHHom NHXXEHePHOM KOMMYHUKaUMN B
peXNMe peasibHOro BpeEMEeHN 1 ap.
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interpretation as a part of geosteering software solutions,
IT systems for proactive well drilling management,
state-of-the-art interactive environments for remote
engineering communication in real time, etc.

[t should be mentioned that the above described design
and development philosophy for an integrated operating
management system entails changes in the traditional
routines and requires the company to be ready for these
changes. For this reason, introducing and maintaining

a culture of continuous improvement, grounded in lean
production, is a fundamental component of developing
an efficient IOMS [7].

Conclusion

1. The GeoNavigator Drilling Management Center case
study showcases a successful implementation of an IOMS
related to well construction.

2. The case study of the Drilling Management Center
highlights the following basic IOMS design philosophy:
setting up a repository, a single data storage, supporting
acquisition, classification, and the analysis of all operational
data in real time; employing integrated, cross-function KPlIs;
nurturing an environment for effective communication of

all employees involved in the production (both inside and
outside the company); increasing an overall degree of the
routine task automation, developing the existing IT systems
and creating new ones for a proactive remote control of
operations.

3. Introducing and maintaining a culture of continuous

improvement (LEAN management) is a fundamental
component of developing an efficient IOMS.
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CnepnyeT OTMETUTb, YTO BCE BbILLEOMMCAHHbIE MPUHLMMbI
MOCTPOEHNSI N PA3BUTUS MHTEMPUPOBAHHBIX CUCTEM
ynpaBeHVs OnepaLoHHON OEATENBHOCTLIO BAIEKYT 3a
COBOM USMEHEHNS YCTOSABLLMXCA NMPaKTVK U TPeByroT 0T
KOMMAHWN FOTOBHOCTU K 3TUM U3MEHEHUAM. VIMEHHO
MOSTOMY BHEAPEHWNE 1 NOAAEPXaHNE B KOMMaHNM
Ky/IbTYPbl HEMPEPbIBHbIX Yy4LLIEHWA, 6a3MPYIOLLENCS

Ha NPUHLIMNax 6epexxIMBOro NPON3BOACTBA, ABNSETCH
dyHOAMEHTA/IbHBIM 3/IEMEHTOM CO34aHNSA SPMDEKTVBHBIX
ncyo[ [7].

BbiBoabl

1. LleHTp ynpaBneHns bypenvem «'eoHasuratop»

rpynnbl KOMAaHWA «["a3npoM HedTb» SBASETCSA OOHUM U3
NpPUMEPOB ycneLuHon opraHusaummn MCYOL, ceazaHHOM C
MPOLIECCOM CTPOUTEIbCTBA CKBAXKMH.

2. Ha npumepe LIYB rpynnbl KoMnaHun <[ a3npom
HedTb» MOXHO BbIAENNTb CneaytoLLe 6a30Bble
ApuHUMibLI nocTpoerus ICOY/: cospaHve
Peno3nTapus — eQMHOrO XPaHWINLLA OaHHbIX,
obecneumBatoLLIEr0 COOP, CUCTEMATUIAUMIO 1 aHaN3
BCe onepaTmMBHOM MH(OPMaLMK B PEXUME PeaSIbHOMo
BPEMEHW; UCMOMB30BaHNE MHTEMPUPOBaHHbLIX KPOCC-
dhyHKkumoHanbHbIX KIM3; coznaHvie cpepl os

3P PEKTUBHON KOMMYHMKALIMM BCEX BOBIIEHEHHbIX B
MPOM3BOACTBEHHbBIN MPOLIECC CNELMAIUCTOB (Kak BHYTPU
KOMMaH1W, Tak 1 3a Npegesamm); NoBbILLEHNE OBLLErO
YPOBHS aBTOMATM3aLMN PYTUHHBIX ONepaumi, passutmne
CYLECTBYIOLIMX W CO3[aHmne HOBbIX /T-UHCTPYMEHTOB
05 NPOaKTUBHOIO AUCTAHLIMOHHOMO YNpaBneHs
OMNEpPaUMOHHON OEATENBHOCTLIO.

3. BHegpeHve 1 nogaep kaHe B KOMNaHUN KybTypbl
HenpepbIBHbIX yydlleHn (LEAN MeHeKMEHT) SBNSETCS
hyHaaMeHTaNbHbIM 3/1EMEHTOM CO3AaHUS 3O(PEKTUBHbBIX
nCyom.
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