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2018 roga NMAQO «["a3npom HedTb» CUCTEMHO

VCMbITLIBAET U BHEOPSET LMDPOBbIE TEXHOOMM
reocyrnepBanavHra BypeHmst CKBabKH, OTKPbIBaOLLIVE
HOBbIE BO3MOXXHOCTU HE TOSTbKO TEXHWKIA 11 TEXHOMOMN
CTPOUTENBCTBA CKBXKWH, HO 1 B CUCTEME OpraHm3aLimn 1
yNpaeieHnsi OypoBbIM MPOM3BOACTBOM Ha MECTOPOXKAEHNSIX
[1]. B HacTosiLLEee Bpems, Mo peayibTaTtaMm NepBoro B
HedTAHOWM OTpac/ M TeHAepa Ha YTy reocyrnepBanaHra
C ynpaBsieHemM BypoBbIMM paboTamm, Ha TReX 06beKTax
BEAETCH YMPaBISHOLLMN CyrepBaviavHI B €0VHOM MPOCTRaHCTBE
VHXVHARHIA NOAPRSO4MKOB — OypOBOro SKMnavka.

Hogas ctpatervs-2030 MNAO «asnpom HeTb»,
HanpaB/ieHHas Ha MOBbILLEHNE Ka4EeCTBa 1 CKOPOCTU

24 [ ROGTEC

ince the beginning of 2018, “Gazprom Neft” PJSC has

been testing and implementing digital technologies and
Geo-Supervision services during well driling, which opens
new potential for well construction techniques and the
organizing and managing of drilling operations within the
region [1]. Currently and following the results of the first, in the
petroleum industries, tender for well drilling Geo-Supervision
services, such managerial Geo-Supervision has been now
implemented at three drilling sites, within the integrated
engineering sphere of contractors and drilling crews.

The new strategy outlined by “Gazprom Neft”, PJSC, for
the period to 2030, is aimed at enhancing the quality and
speed of decision-making through the introduction of digital
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DRILLING

MPVHMMaEMbIX PELLEHNIA
Yyepes BHeOpeH e
LMDPOBBIX TEXHOIOMUN,
KOPPEMPYETCS C MIaBHOM
3a7a4ell — NoBbILLEHNEM

3 DEKTVBHOCTU MPUPOCTa
0o6b4n Hedpn. ObecneveHve
pocTa 06bEMOB 400bIYM
HebTV 6e3 pPaamKasbHOrO
N3MEHEHSI TEXHKA U
TEXHOOM BYpPEHVS
CKBaXKVH TPEBYET, Kak

[obblya HedTn, MIH.T.
Qil production, MMT

/

Konnyectso 6ypoBbIX CTaHKOB, LT
Number of drilling units, units

MUHVMYM, YOBOUTb MapK
BYPOBbIX YCTAHOBOK, YTO
CYLLIECTBEHHO CHIKAET
peHTabenbHOCTb pas3padoTkm
MeCTopOXaeHuM (puc.1).

2020

K ToMy ke, TeHOeHUms

YBENMYEHNS A/IMHbI FOPU30OHTa/TbHOMO CTBOJ1A
ANpUBMXKAET ASIMHY FOPU3OHTAIbHBIX CKBEDKMH

B cpedHeM K 4500 m. TpebyeTca 3ameHa BY Ha

Bonee rpy30nogbeMHbIE, YTO MOXHO COBMECTUTBL C
nepeocHalleHVeM NapKa Ha aBTOMaTU3NPOBAHHbIE
BypoBble ycTaHOBKM (ABY). B 2021 rogy byperve
FOPU30OHTASTBHBIX CKBEXKMH MpeBbicUT 50% OT Bcero obbema
SKCUyaTaLUMOHHOrO BypeHms 1 MpoOODKAT pacTu [2].

[oobl - Years 2030

Puc.1: PocT 06beMoB fobbi4n HedT B 3aBUCMMOCTY OT NMapka 6ypoBbIX YCTaHOBOK: 1 - A0bbl4a HedTw;
2 - Mapk BypOBbIX YCTAHOBOK CTApOV MOAeM; 3 - Mapk aBTOMaTU3MPOBaHHBIX OYPOBbLIX YCTAHOBOK

Fig 1: Oil production increment compared with the driling unit fleet: 1 — oil production; 2 — the fleet of old type
driling units; 3 — the fleet of automated drilling units

technologies, correlating with major task such increased oil
production.

With current practices, achieving oil production growth
without any radical change in drilling technique and
technology, as a minimum, requires the doubling of the
drilling unit fleet, which would considerably reduce the
economic efficiency of field development (Fig.1).
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N KPOCC-OYHKLIMIOHANBHOIO
B3aVMOLEVNCTBIS COTPYOHVKOB
NOOPSAHBLIX OPraHM3aLMK, YHaCTBYHOLLIMX
B peas3daLiym 6ypoBbIX MPOEKTOB (3, 4].

s adbekTnBHOrO pasbyprBaHNa MECTOPOXOEHNI
1 NpUpaLLEeHVa Aobbi4Hn HedbTV Be3 yBENMHEHNS MapKka
BY, noMmnmo nepeocHalleHns Ha ABY, HeobxoanMbl
COBPEMEHHbIE LIMMPOBbIE TEXHOOMK, NPOrPaMMHOE
obecneyeHne, cneumanncTbl LMAPOBbIX MPodheccui

N MPUHLUMNNAIBHO HOBas OpraHn3aums ynpaBieHus
OypoBbIMI paboTamu, OCHOBaHHas Ha UHTerpaumm
reocynepBananHra ¢ 6ypoBbIM 3KUMAKEM B eMHOM
MPOCTPaHCTBE LUTab-BaroHa.

TepMuHbI 11 oNpedeneHns, KacatoLmecs 6ypoBom
LMbpoBU3aLMN, KOTOPBIM HET U TPEX NET, BCe YBEPEHHEE
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Pwvc.2: PocT cpefHel oMHblI FOPU30HTaIbHOO CTBONA (1) 1 CKBaXKMHBI (2)
Fig 2: The increasing average length of horizontal borehole (1) and horizontal well (2)

Current trends show horizontal wells are increase in length
to 4500 m. The replacement of the older drilling units

with those more powerful rigs is required, and this can be
combined with the reequipment of the existing fleet with
automated drilling units (ADU).The drilling of horizontal wells
is forecast to excess 50% of all the development drilling
operations in 2021, and it will continue to grow. [2].

The higher level of well complexity, especially in the projects
dealing with hard to recover oil reserves, including oil
recovery from kerogen, a solid organic compound of the
Bazhenov Suite, requires the development of science-
coupled technological solutions for optimization of drilling
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BXOOST B HAyYHbIV 11 MPOU3BOACTBEHHbIN JIEKCUKOH [5]:
Lncdbposunsaums 6ypeHunst - athheKTVBHbIN NyTb
MOBbILLIEHNS MPOU3BOOUTENBHOCTY TPyAa Ha OCHOBE
LUMPOBOM CTaHLIMM Fe0I0r0-TEXHOIOMYECKIX
nccneposaHui (I'T), ynpaBasieMorn reocynepBaisaepom ¢
OYPOBbLIM 3KUMAXKEM.

"eocynepBansep — CneynamcT UMdpoBon Npodeccum
Ha OCHOBE WHTerpaummn crieumanbHoCTen: reouranka
re0sI0r0-TEXHOIOMUYECKNX UCCNEA0BAHMIN CKBAXKUH 1
BypoBOW cynepBan3ep.

"eocynepBan3uHr — 6ypoBOW CyrnepBan3nHT,
NHTErPUPOBaHHbLIM C LM(POBOM CTaHLIMEN Fre0IOro-
TEXHONOMMYECKMX UCCNEA0BaHNA 0N OOBbEKTUBHOMO
MOHUTOPWHIa COCTOSAHNSA CTBOJSIA CKBEXKWHbI,
060pyO0BaHNS 1 TEXHOJIOTMYECKMX MPOLIECCOB B
peanibHOM BPEMEHW, 1 ONEPaTUBHOIO MPUHSATUS PELLIEHNS
HEMOCPENCTBEHHO Ha OOBbEKTE.

BypoBoW akunax — KOIEKTUB NPeaCcTaBUTENEN
noapsAHbIX MPEAnPUATAA N0 HanpaBIeHVSIM
NHXXNHUPUHIOBOW AEATENBHOCTY, OO bEANHSAEMBIN
OypOBbIM CyNepBa3epOM B YNOPSO0HEHHYO
NEPaPXNYECKYHO CTPYKTYPY C LiESIbO YMpaBaeHus
NoAroToBUTENbHBIMKY paboTamm K BypeHuto, yriybaeHnem
CKBaXXWHbI, FeOHaBUraumen, npopadboTKom U MPOMbIBKO
CTBOJIAa CKBaXKMHbI, re0ON3NYECKMMU 1 FEOSI0rO-
TEXHOJIOMMHYECKMMM UCCNEA0BaHNAMM, MOArOTOBKOWM
CTBOJ1a CKBaXKWHbI K CMYyCKy 06cagHbIX TpyO,
LEMEHTUPOBaHNEM KOJIOHHbI 1 BbINOSTHEHNEM APYIUX
onepauuin B e0VHOM MPOCTPAaHCTBE LUTab-BaroHa.

Llenbto reocynepBanaunHra sBaseTcs NoBbILLEHVE

3P DEKTUBHOCTY BYPEHNSA HEPTEra30BbIX CKBaXKNH

3a CYET NHTEMPUPOBaHNS CEPBUCHBIX NOOPAOHNKOB
nepexoaoM K UMpOBO CUCTEME YNpPaBeHNs
MPOM3BOACTBEHHbLIMY NpoLIeccaMmm Ha BypOBOM 0ObeKTE
Ha MHHOBALIMOHHOW NNnaTopMe eayHOrO NPOCTPaHCTBa
B3aMMOOENCTBUS NOAPAOYMKOB, Kak OypOBOrO aKMMmavka.

OcHOBHble 3a0a4v reocynepBananHra:

1. ToBbILLEHME KQ4EeCTBA ME0I0r0-TEXHOTOMMHYECKIMX
nccnegoBaHnn,

2. lNoBblLeHVe 3hDHEKTUBHOCTU CynepBar3nHra 3a cHeT
BbICBOOOXXOEHUST BpEMeEHM DypOBOro cynepBanaepa,
3aTpavMBaEMOro Ha OTHETHOCTb;

3. OnTummnzaums ot4eToB cryxxb [T n cynepeanamHra sa
CYET VX MHTErpaLum;

4. OnTMKM3aLMsa B3anMOOENCTBUS NepcoHana Ha
BypOoBOM OOBEKTE Ha eOQVHOM NPOCTPAHCTBE
WwTab-BaroHa;

5. CHWKeHNE aBapUIMHOCTL N OCTTOXXHEHWI MK
akcnayaTauum 6ypoBoro MHCTPYMEHTa U
OPMUPOBaHMN CTBOJIA CKBAXKWHbI 3@ CHET
nporpaMmmHoro obecnedeHns (MO) MOHUTOPUHIA B
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processes, based on a self-adapting system built on
integrated digital platforms and multi-disciplinary and cross-
functional interaction of all the employees of the contracted
organizations, involved in the implementation of drilling
projects [3, 4].

Complementary to reequipment of the drilling fleet with
ADU's, to efficiently drill fields and increase oil production
without any the need for additional drilling unit fleets,
companies will need state of-the-art digital technologies,
software, [T-specialists and a new approach to the
managing of drilling operations, based on the integration
of geosupervison and a drilling crew within the integrated
space of a Mobile Operational Center.

Terms and definitions related to drilling digitalization, which
are not more than three years old, are more and more
commonly seen in the scientific and industrial lexicon [5]:
The digitalization of drilling is an effective way to enhance
labor efficiency, based on a digital station for mud logging,
operated by a Geo-Supervisor and a drilling crew.

Geo-Supervisor is a specialist IT professional based on
the integration of knowledge in the following specialties:
geophysics of well mud logging and drilling supervision.

Geo-Supervision is the supervision of drilling, integrated
with a digital station for mud logging, to provide an effective
real time monitoring of bore-hole conditions, equipment
and operating procedures, and real time on-site decision-
making.

Drilling crew is a team composed of contractors’
employees representing various specialties of engineering
activities that are coordinated by a drilling supervisor into a
hierarchical structure with the view to manage preparatory
work prior related to drilling, well deepening, geosteering,
borehole reaming and flushing, well logging and
geotechnical studies and the preparation of well boreholes
for the running the casing, cementing and implementation
of other jobs within the integrated space of a Mobile
Operational Center.

The goal of Geo-Supervision is to enhance the efficiency
of drilling oil and gas wells by integrating service contractors
into the process of transitioning to digital systems - to
manage operating processes at a drilling site, based on
innovative platform of integrated space and the interaction
between contractors and a drilling crew.

The major goals of Geo-Supervision are as follows:

1. Enhancement of the quality of geotechnical studies;

2. Enhancement of the efficiency of Geo-Supervision due
to the release of time which a drilling supervisor spends
on reporting activity;

3. Optimization of reporting from well logging services and
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peaslbHOM BPEMEHW MPOLIECCOB Ha OCHOBE BYpPOBOM
reOMEXaHNKN U «UUDPOBBIX OBOVHUKOB» [6].

MocT reocynepBansmHra yKoMnaeKkToBaH LdpoBo
cTaHumen [TV, cooTBETCTBYIOLLEN HaumoHanbHOMY
CTaHOapTy, U WTab-BaroHOM, yHKLMOHaILHO
obecnevmBaroLLM eaMHOE NPOCTPAHCTBO PaboTh!
OypOBOro aKmMnaxa.

LindbpoBas ctaHumst reocynepBanavHra, padpaboTaHHas

Ha 6a3e COBPEMEHHbIX TEXHOOMN, BKIIKOUAET:

* LMdPOBbIE AATHMKM, CIOCOBHbIE XPaHWUTL 3aBOACKME
KaTMBPOBKM 1 UMEIOLLINE YHVKaTbHbBIE MOEHTUMVKATOPbI;

® LNPPOBbIE TEXHOOMMM Nepeda4“n AaHHbIX,
BNOEOHAOMOOEHNS, TeNneoHWN;

® CYCTEMY MOHUTOPWHIa TEXHOSIOMMYECKMX MPOLIECCOB
1N COCTOSIHMS BYypOBOro 060OPYAOBaHNS B PEASIbHOM
BPEMEHN.

B cucteme cbopa gaHHbIX MCMOMb30BAHO TOMBKO
3alUMLEHHOE NINLEH3MOHHOE KPOCCIaTdOPMEHHOE
nporpammHoe obecnedenve. Lindposas cTaHLms
reocynepBan3nHra KOHTPOMPYET Ka4YeCTBO U
[OCTOBEPHOCTb MaTepuania (HepegakTnpyemas

6a3a gaHHbIx kogos ALIM gatuvkos, GPS/I noHacc
CUHXPOHN3aLMS BpeMeHy cbopa AaHHbIX, perncTpaums
COObITU 1 COCTOAHMSA cepBepa coopa 1 ap.).
KoHduryprpyembii Mogyib pabotel ¢ WITS n WITSML
MPOTOKOJIOM PaboTaEeT Kak Ha Nepedady OaHHbIX, Tak

1 Ha NPUEM AN MHTerpaumm B cuctemMy cbopa gaHHbIX
CTOPOHHUX YCTPOWUCTB U CNY>K6 (CTaHLMIA KOHTPOSA
LEMEHTVPOBaHUS, re0U3NYECKNX NCCNeaoBaHWN,
reoHaBUraLmn U Ap.) C BO3MOXXHOCTbLIO BU3yannsaumm
[OaHHbIX BCEX Y4aCTHMKOB MpoLiecca, B TOM YMC/ie Ha
MOHUTOPE BYpPUSbLLIVKA.

Lindbposad cTaHUms reocynepBanaHra MeeT

BOSMOXXHOCTb:

® YnanéHHoro ynpaeieHus U HaCTPOMKM CUCTeMbI cbopa
MHhopmMaumn. basa gaHHbIX ONTUMU3UPOBaHa a1
XPaHeHMs NogoBHOro pofa MHPopMaLn Ha ONCKaXx,
a TaKxe 0Ns nepefaqy AaHHbIX Npy Mason
MPOMYCKHOW CNOCOBHOCTU VIHTEPHET KaHana.

e BbIrpy3Kku 1 CUHXPOHN3ALIMN OaHHbIX MPOEKTa B
obnako. MNpon3soanTb PE3EPBHOE KOMMPOBaHME
OaHHbIX MPOEKTa C HaCTpaBaeMOW NEPUOANYHOCTBLIO
Ha 1toOble KOMMBIOTEPDI, HAXOOALIMECS B TEKYLLIEN
JIOKasIbHOW CETW.

LintbpoBas cTaHuUMs reocynepBansmHra;

e obecriedveHa UMdpPOoBON NEPErOBOPHON CUCTEMOWN
BCEX Y4aCTHMKOB MpoLiecca (B TOM yncne OypusbLLyKa
M yOanéHHbIX MONb30BaTENEN) C BO3MOXXHOCTBIO Kak
abOHEHTCKIX COOBLLEHNI, TaK 1 CENIEKTOPHOW CBA3M, a
TakxKe ¢ PyHKLUMEN 3anCK BCEX Pa3roBOPOB.

® OCHallleHa CUCTEMOW C aKTMBHOW Aerasaumven

www.rogtecmagazine.com

Geo-Supervision, due to their integration;

4. Optimization of the interaction between employees
at a drilling site due to the integrated space of a Mobile
Operational Center;

5. Reduction of Non-Productive Time during the operating
of drilling equipment and well bore design due to
software, which enables real-time monitoring of
processes, based on driling geomechanics and “digital
duplexes” [6].

Geo-Supervision mobile station is equipped with a digital
well logging station, matching the national standard and

a Mobile Operational Center which provides an integrated
space drilling crews to work from.

The Geo-Supervision Digital Station elaborated on the basis

of modern technologies, includes:

e digital sensors, capable of storing factory calibration and
having unique identifying codes;

e digital technologies for data communications, video
monitoring, telephony;

e a system for real-time monitoring of operating procedures
and the monitoring the condition of drilling equipment.

The system of data gathering includes only protected and
licensed cross-platform software. The Geo-Supervision
Digital Station monitors the quality and consistency of data
(AD converter database codes which are not editable, GPS/
Glonass data gathering time synchronization, registration

of events, and the status of data gathering server, etc.).
The configured module of handling the WITS and WITSML
protocols works both for data transfer and for data
reception, to integrate outside communication devices

and services into the data gathering system (cementing
monitoring station, well logging, geosteering, etc) with the
possibility of viewing data from all the participants within the
process, including the data on a driller’s display.

The Geo-steering digital station has the following capacities:

e Remote monitoring and control of the data gathering
system. The database is optimized for storing information
on hard drives, as well as for data transfer through low
bandwidth Internet-connection channels.

e Uploading Project data into a cloud system and
synchronizing them there. The regular back-up of project
data for any computers, connected to a local area
network.

The Geo-Supervision Digital Station is:

e cquipped with digital talk-over system for the
participants involved in the process (including the driller
and off-site users) with the possibility of both direct
phone communications and intercom telephony;,
including the function of recording conversations.

e Equipped with the system of active degasation of mud in
the explosion-proof version.
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pacTBOpa BO B3PbIBO3ALLMLLIEHHOM UCMOHEHM.

® VICKJIOYAET NOTEPW AaHHbIX NMpu Nepebosix ¢ IMHUeN
CBs3M 00 BypoBon NMnbo ¢ Nnpobnemamm cepsepa
perucTparopa AJnMTeNlbHOCTbO He MeHee 1 Yaca
(Bydhepusaums JaHHbIX B perncrparopax Ha 6ypoBown).

[na noBbiLLeHWS 3HDEKTUBHOCTU YNpaBIeHUS
CepBUCHBIMU NOAPSAHBIMU NpeanpuaTragMm 02

anpend 2019 r. Ha4aIMCb OMbITHO-MPOMbILLIEHHbIE
MCMbITaHVS reoCynepBananHra MHTErpypoBaHneM LWTab-
BaroHa, umdpoBown cTaHuum [T v cynepBananHra.
TannakoBckoe HeOTAHOE MECTOPOXXAEHME, CO CIOXKHBIM
015 BypeHns reoIorMYeCKM PaspesoM, PacrioOXKEHO
B MATUCTaX KMIOMETPaxX OT OCHOBHOWM 6a3bl [MAO
«CnaBHedTb-MervoHHehTeras» 1 OyHKUMOHMPYET
MPaKTUYECKM aBTOHOMHO, YTO TPebyeT 0cobom
OTBETCTBEHHOCTU BYPOBUKOB. VX KBanmukaums
OOJKHA BbITb BbICOKOW O/15 MOA0EPXaHNS
Be3aBapUMHOro BypeHnst ryOoKMX CKB2XKMH BbICOKOIO
YPOBHS CNOXXHOCTU C MPOTSKEHHBIM A0 KUIOMETPA
FOPU30HTA/TBHBIM CTBOJIOM B KOPCKUX MiacTax.

3anyck LindpoBoro reocynepeananHra Ha 6ase wrtab-
BaroHa ¢ BypoBbIM 3KMMaxkem npoussenn 13 ogpuca OO0

e Capable to exclude any data loss during cut-offs at the
drilling site communication line, or during any problems
with the server of datalogger, for at least 1 hour (data
buffering in data loggers at drilling sites).

To increase the efficiency of managing contracted service
companies, pilot testing of Geo-Supervision was launched
on the 2nd of April, 2019, integrating a Mobile Operational
Center, well logging digital station and supervision.

The Tailakovskoye oil field, has a complex geology

for drilling, is located five hundred kilometers from the
operations base of “Slavneft-Megionneftegas” PJSC, and
functions practically in an off-line basis, which requires
separate liability from drilling people.

Their qualification must be high enough to maintain failure-
free drilling of deep wells with a high level of complexity,
with a horizontal sidetrack extending up to one kilometer
through Jurassic formations.

The launch of the digital supervision on the basis of a
Mobile Operational Center and a drilling crew was carried
out from the office of “Gaspromneft STC”, LLC by

Puc. 1: 3anyck Lindposoro reocynepaiamnHra Ha 6ase Wwrab-BaroHa ¢ 6ypoBbIM akmnaxem. M., PycTamoB (cnpasa), UCMOAHUTENbHbIN
OVPEKTOP MO MPOEKTHO-(hYHKLMOHaIbHOMY obecneveHnto akTieoB OO0 «[asnpomHedTs HTLL» 1 B.B. Kynbunukmin (cnesa), npesmnaeHT AO
«Hay4Ho-1ccnenoBaTenbCKUM U MPOEKTHBIN LIEHTP ra30HEMTSHbIX TEXHOIOMIA»

Pic 1: Launch of digital supervision on the basis of a headquarter vehicle with a drilling crew. I.F. Rustamov (on the right), Executive director for
design-and-functional support of the Gaspromneft STC, LLC assets and V.V. Kulchitskiy (on the left), President of the Research and Design Center

for Gas and Qil Technologies”
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«[agnpomHed s HTL» .. PycTamoB, NCNOMHUTENBHbIN
OVIPEKTOP MO MPOEKTHO-(PYHKLMOHAIBHOMY 06ECNEHEHNIO
akTneoB OO0 «[aznpomHedTs HTL» 1 B.B. Kynbunukni,
npe3naeHT AO «HayyHo-nccnegoBaTeNbCKUm v
MPOEKTHBIN LEHTP ra30HEMTAHBIX TEXHOIOTUM», HAaY4HbI
PYyKOBOOUTEb Pa3paboTKu LMMPOBLIX TEXHOMNOTN
ynpaBeHVS CTRPOUTENBCTBOM CKBaXKWH (puc. 1).

VIHTerpupoBaHHbIM CEPBMC NpeanonaraeT nepexomn,
NpPeacTaBUTENIEN CEPBUCHBIX MOAPSOYMKOB (OYpOBOro
3KMNaKa) N3 CBOMX OTAANIEHHbIX OT BYPOBOW BaroH-
OoMOoB B LLITa6-BaroH C OTKPbITOWM MAaHMPOBKOW.
MNepexon MPOAMKTOBAH LiENecoobpas3HOCTbO
B3aMOOENCTBNSA 1 paboTbl OYpPOBOro aKMnaxka B eaMHOM
NPOCTPaHCTBE MPW BbINOSIHEHNN NOArOTOBUTESbHBIX
pPaboT K BypeHunto, yraybneHur, npopaboTKe 1 MPOMbIBKE
CTBOJIAa CKB&XKVHbI, FeOHaBMraLum, reohnanyeckmx

N re0s1I0r0-TEXHOIOMMYECKIX NCCNEO0OBaHNSIX,
NOAroTOBKe CTBOSA, CNYCKE U LEMEHTUPOBAHU
KOJIOHHbI 06caaHbIX Tpy6. LLTab-BaroH HaxoguTcs B
PSOOM C BYPOBOM YCTAHOBKOW, CYLLECTBEHHO 3KOHOMUT
nnowagm, obecneumBaeT POCT 3PEKTVNBHOCTY paboThl
cneumanncTos [7]:

B nepBoi cekuun MaagdLlLnin reocynepBan3ep COBMECTHO
C MHXeHepoM Mo BypOoBbIM pacTBopam uUccnedyeT

L1aM, cobUpaeT, aHaIM3NPYET U XPaHUT reosIornYecKme
JaHHble.

Bo BTOpOW cekuum reocynepBansep ynpasiseT
umcbpoBor ctaHumen [T, aHanmsmpyeT MHopMaLmio 1
COBMECTHO C CynepBan3epoM MPUHUMAET OnepaTmBHbIE
PeLIEHVIS.

B TpeTben cekumm psooM ¢ CynepBansepom
PAacnoIOXKEHO padboyee MecTo BypOBOro MacTepa,

3a HUM reoHaBUraToOPbl CO CTaHLMEN yrpaB/ieHs
TPaeKTopuen CTBOSA CKBaKMHbI. [1peayCMOTPEHbI
paboune MecTa a9 CTaKepPOB-MOSIOAbIX CNeLUnaIMcToB n
ncnbITaTenen HOBbIX TEXHOOTUN.

Bce 3apelicTBoBaHHbIE Ha BYpPOBOM 06bEKTE

NOAPSAYMKM AeNEerMpoBan CNELVASINCTOB B LUTab-
BaroH AJ1s1 BbIMNOJIHEHWS] CEPBUCHbIX YCIyr, MPYMNNOBOro
OBCY>XOEHWSA U OETASIBHOMO aHaM3a NPYHUMAEMbIX
onepaTuBHbIX peLleHnin. CoBMecTHas paboTa B LUTab-
BaroHe CTUMY/IMPYET aKTMBHOE B3aUMOOENCTBNE
CEPBUCHbIX MOAPSAYMKOB 1 ONepaTUBHbIN OOMEH
[OCTOBEPHOM MHhopMaumen. Lindposble oatyumkm
06ecneumBaloT BbICOKOTOYHbIN KOHTPOSIb FE0I0ro-
TEXHOTOMMYECKNX MapameTPOB CTPOUTENBCTBA CKBaXKUHbI
C MVHUMaIbHbIMU MOTrPELLIHOCTAMM N3MEPEHWA, a
NPOrpaMMHble CPEACTBa CBOEBPEMEHHO CUrHaTN3UPYHOT
06 OTK/IOHEHMISAX 1 OMTUMUSVPYIOT MPOLECC MOArOTOBKM
OTYETHbIX MaTepuanos. PaboTa Ha eIMHOM NMPOCTPaHCTBe
BOBJIEKAET COTPYAHVKOB B 0OMEH MHEHUSIMU MPU
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I.F. Rustamov, Executive Director for design-and-functional
support of the “Gaspromneft STC”, LLC assets, and V.V.
Kulchitskiy, President of the “Research and Design Center
for Gas and Qil Technologies”, the research supervisor

for development of digital technologies applied in well
construction management (Fig.1).

The integrated service means transition of the employees
representing service contractors (a driling crew) from their
distant drilling site vehicles to a Mobile Operational Center
with an open layout. Such transition is imposed with the
expediency of interaction between the members of a driling
crew within an integrated space, when preparatory work is
carried out for driling, well degpening, reaming and flushing
operations, geosteering, geophysical studies and well logging,
for preparation of a well borehole for running the casing and
for cementing operations. The Mobile Operational Center

is placed next to a driling unit; it significantly saves space,
providing some increase in operating efficiency of specialists [7].

In the first phase, an assistant Geo-Supervisor works jointly
with a drilling fluid engineer who examines boring sludge,
and gathers, analyses and stores geologic data.

In the second phase, a Geo-Supervisor operates the digital
well logging station, analyses information, and, jointly with a
supervisor, makes operating decisions.

In the third phase, a drilling foreman’s workstation is
located next to the supervisor, and next to them, the
geosteering engineers have space with their well trajectory
control station. Workspaces for young specialists as
probationary employees and new technology test engineers
are also provided here.

All of the contractors, involved in the work on the drilling
site, will delegate their specialists to work within the Mobile
Operational Center to perform their services, jointly discuss
any operating decisions being made, and analyze them.
The joint work within the Mobile Operational Center inspires
active interaction between the service contractors, and

it also stimulates the exchange of reliable information.
Digital sensors provide high-precision control of all the

well operation parameters used in the process of well
construction with a minimal measurement errors, while
software tools, in due time, signal about any deviations,
and optimize the process of preparing and reporting
materials. The work within an integrated space allows
deeper communications between during “brain storming”
session, letting them quickly resolve business problems
and make operating decisions. A supervisor in such Mobile
Operational Center creates an atmosphere of fellowship,
choosing a format of communication to meet production
objectives, while the electronic telecommunication facilities
serve as tools for coordination of key decisions with
headquarters of a customer. (Fig.1, a).
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Puc. 2: LLITa6-BaroH. a) «MO3roBo LUTYpM» NpU BbIOOPE BEPHOMO peLLeHns; 6) paboyas o6CTaHOBKA HA €QMHOM MPOCTPaHCTBE
Pic 2: In the headquarters vehicle a) “Brain storm” went on to choose the correct decision; b) Working environment within the integrated space

«MO3rOBOM LUTYPME», MO3BONIAET ObICTPO peLlaTh
OEe0Bble BOMPOCH! 1 ONepaTViBHO MPUHMMATL PELLEHNS.
CynepBan3ep B LUTab-BaroHe co3gaeT 0OCTaHOBKY
«4yBCTBa JIOKTS», BbIOMpas hopmMat OBLLEHUS OS5 PELLEHMS
NMPOM3BOACTBEHHBIX 32034, a SNTEKTPOHHbIE CPEACTBA CBA3N
CAy>XaT /19 CornlacoBaHNs HEOOXOONMbIX PELLEHW C
LeHTpamm ynpaeieHrs 3akasdmka (puc. 2, a).

[Mpr OCTUMXKEHUM MPOEKTHOM rNyBuHbI, reosior LieHTpa
ynpaBAeHns bypeHnem HedTAHON KOMMaHUM Ha OCHOBE
L1aMorpamMmbl 1 KapoTarka TENIEMETPUHECKOM CUCTEMDI,
MoKasbIBaOLLX BbICOKME DUIbTRALIMOHHO-EMKOCTHbIE
CBOWCTBA BCKPbLIBAEMOrO HE(PTAHOrO niacTa, gan
KOMaH[y pPacCMOTPETb BOSMOXHOCTb YASIMHEHNS
[EBATUCOTMETPOBOIO MOPU30HTaIbHOrO cTBOa Ha 200-
300 meTpoB. bypoBom sk1naxx B COCTaBe CynepBansepa,
OypoBOro MacTepa, reocyrnepsanaepa, NHxeHepa rno
OypOBbIM pacTBOpaMm, reoHaBUraTopa 1 nHXeHepa
TEXHWNYECKOrO Npeaena NPUCTYNUAN K MPUHSATUIO
peLlenus (puc. 2, 6):

B pesynbtaTe NatMMMHyTHOrO «MO3rOBOMO LUTYpMa»
SKMMNaXKeM YCTaHOBJIeHbI CNedytoLve rpaHnyHble
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As the target depth of the well was reached, the geologist
in the oil company’s Drilling dispatch room, going by the
well logging sludge data and well logging telemetry, which
indicated high permeability and porosity of the penetrated
oil bed, gave orders to consider chances of extending the
900 meter horizontal sidetrack by 200 or 300 meters. The
drilling crew, composed of a supervisor, driling foreman,
Geo-Supervisor, drilling fluid engineer, geosteering engineer,
and production technical limit (PTL) engineer entered upon
this decision making (fig. 2, b):

As a result of the five-minute “brain storming” session, the
following limiting conditions were determined by the crew,
and the following risks were outlined in case such orders
were implemented:

Supervisor: the drilling unit is not equipped with any top
drive system, which complicates shaping the well shaft
and provision of face output, and this increases the risk of
sticking problems.

Drilling foreman: it is necessary to order the delivery of
supplementary drilling equipment and the casing for liner
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DRILLING

YCNIOBUS N OMPEAENEHbI PUCKN g Type mp, |Drilingtime, days|  gperations with considerable lead Factors causing lead over schedule
MNPV BbINOJIHEHNN YKa3aHN4: No m Target | Actual over schedule
Cynepsaitsep: 6yposasi 1 | HHC1 | 2894 | 1201 | 9,63 | 1. Driling in the intervals: 50-700 m, Reliable online data entry, well
YCTaHOBKa He OCHalleHa (Deviated 700-2894 m coordinated team work of the drilling
cuUcTeEMON BEPXHEro well-1) 2. Flushing (in the intervals) crew, direct interaction between
3. Running the casing 0-700 m, 0-2894 m | geosupervisor and telemetry
rPVIBOAA, TITe yBTIomnAeT 2 rc-2 4192 | 26,82 | 26,82 | 1.Drilinginthei Is: 0-714 m, 714 engineers, ete.
opMMpoBaHMe cTeo1a ) X ! . Driling in the intervals: O- m, - . X

(b pMnp (Horizontal 2830 m, 3262-3312 m, 3312-3595 m, Control of flushing regimes,
CKBaUKIHbI 1 I0BENEHNE well-2) 3595-3878 m, 3878-4162 m. performed by geosupensor,
Harpysku Ha 3aboit, 2. Flushing (n the intervals) recalculation of the circulation
MOBBLILLAET PUCKM NpUXBaTa 3. Running the casing 0-714 m, 0-3262 m | feduired time etc.

Availability of optional process
NHCTPYMEHTA. 3 | rC2 | 3763 | 3863 | 3629 | 1.Dilinginthe intervals: 0-715m, 2200 | variable data, continuous control,
Byp030|7| macTep: (Horizontal 3200 m, 3141-3191 m, 3191-3241 m, carried out by a geosupervisor in the

6 well-2) 3242‘3492 m, 3492'3741 m. headquarter vehicle, with regard to
HeooXxoanmMo 3aKva3aTb 3 2. Flushing (in the intervals) casing makeup torque, etc.
OONOJIHATENBbHbIV 6ypI/IJ'IbeII/I 3. Running the casing
NHCTPYMEHT 1 06CaaHyIo 4 | HHC-2 | 3160 | 20,40 | 20,38 | 1. Driling in the interval: 0-723wm
KOJIOHHY MOf, XBOCTOBVIK, Ha (Deviated 2. Running the casing 0-723m
’ well -2)

4TO TPebyeTcH Bpems.

Total reduction of well construction period, days 5,85

VHxeHep no 6ypoBbiM
pacTBopam: A5 yMEHbLLIEHNS
NJIOTHOCTN HY>XKHO
noarotoButb 40 Ky6OMETPOB BYPOBOro pacTeopa.
eocynepBansep: YBemumTCst Bpemst bypeHus 1o
MONyTOPa CYTOK 1 HEOBXOOMMO 3ariaHMpPoBaThb
OOMONHNTENBHYHO LWAaBOHUPOBKY CTBOJ1A CKBaXKWHDI.

Table 1

string, which would require some time.
Drilling fluid engineer: it is necessary to prepare 40 cubic
meters of drilling fluid to reduce the density.

Geo-Supervisor: Drilling time is going to increase by a day

and a half, and it is necessary
to schedule additional
callipering of the well shaft.

Neat arrangement of
arguments, based on
calculations and field
experience of the drilling
crew members, made it
possible to give up the idea
of extending the horizontal
sidetrack and exclude the
vivid risks of complications
and breakdowns. Indeed,
when the drilling was carried
out, tools had seizure in place

Ne Tun 3abor, 6yp%ﬁslzl,ﬂcw Onepaumm Co 3HaYMTENBHbBIM e S G P I 22
CKB M mnaH | chakt onepexeHneM rpaguka P P P

1 HHC-1 2894 | 12,01 9,63 | 1. bBypenue B nHTepBasiax: 50-700 M, LloCTOBEPHbIE NCXOAHbBIE AaHHbIE
700-2894 m online; cnaxxeHHas paboTta
2. MpombIBKa (Ha MHTepBaUIax) 6ypPOBOro aKunaxa; O4HOe
3. Cnyck OK 0-700 M, 0-2894 m B3aMMOLENCTBIE reocyrnepsariaepa

N UIHXXEHEPOB MO TenemMeTpum 1 ap.

2 c-2 4192 | 26,82 | 26,82 | 1. BypeHue B nHTepBanax: 0-714 m, .
714-2830 M, 3262-3312 M, 3312-3505 v, | <OHTPO/b rE0CYNepBariseom
3505-3878 M, 3878-4162 M. PEXXMMOB MPOMBIBKU, NMepecHeT
2. MNpombiBKa (Ha MHTepBaUIax) HEOGXOMMOrO BpeMEHM
3. Criyck OK 0-714 M, 0-3262 M LVPKyTIALWAM 1 D

Hannumne onupoHasbHbIX AaHHbIX

3 [c-2 3763 | 38,63 | 36,29 | 1.bypeHue B nHTepBanax: 0-715m, MO TEXHOMOMUECKVIM NapaMETPam;
2200-3200 m, 3141-3191 m, 3191-8241 | enpepbiBHbIt KOHTPOMb
M, 3242-3492 M, 3492-3741 M. reocyrnepBait3epoM B LUTa6-BaroHe
2.MpombiBKa (Ha UHTepBanax) MOMEHTa CBUHYMBaHS TPY6 1 Ap.
3.Cnyck OK

4 HHC-2 3160 | 20,40 | 20,38 | 1.BypeHue B nHTEpBasie 0-723 M
3. Cnyck OK 0-723 M

CyMMapHoe cokpalLieHne cpoka CTpouTenbCTBa, cyT. 5,85

and the drilling footage went

Tabnuua 1

YeTkas apryMeHTaums, OCHOBaHHas Ha pacyeTax u
NPOM3BOACTBEHHOM OMbITE YSIEHOB BYPOBOrO SKMMaXKa,
NO3BOMIA OTKA3aTbCA OT YAJIMHEHUS FOPU3OHTATBHOMO
CTBOJ1A U UCKJTHOYUTb SIBHbIE PUCKU OCTTOXXHEHWIA U
aBapun. MNpn 0obypuBaHnM KBaapaTta AeNCTBUTETBHO
CTaU1 3aBK1CaTb UHCTPYMEHT 1 MPOXOAKA YMEHbLLNNACH.

[NepBas HaKJIOHHO-HaNPaBAeHHas CKBaXKMHa NpobypeHa
3a 9,6 CyTOK C onepekeHnem rpadmka Ha 2,4 CyTOK.
BTopas ropnsoHTansHas ckBaxkHa riyéuHon 4192 m u
OJIMHOW FOPU30OHTa/TBHOIrO CTBOJIa 962 M NpobypeHa ¢
yckopeHunem 1,1 cyTok (tabn. 1). INonyyeHbl pedynbTarsl
Ol reocynepBanamHra Ha KycTy Ne 88 TannakoBckoro
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down.

The first deviated well was
drilled for 9.6 days with the lead over work schedule
by 2.4 days. The second horizontal well, 4192 m deep,
having the length of horizontal sidetrack of 962 m was
drilled with acceleration of 1.1 days (see Table 1). The
following outcomes of the Geo-Supervision pilot test
were obtained at the well pad #88 of the Tailakovskoye
field, according to the minutes of the scientific and
technical council meeting dated 16.07.2019: well
construction period was reduced, the quality of drilling
operations increased, complications and breakdowns
were avoided, and probability of any technological and
managerial risks has considerably decreased.
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MECTOPOXOEHVISA, COrIACHO MPOTOKOJSTY HAY4YHO-
TexHm4eckoro coseta oT 16.07.2019 r.: cokpalleHne
CPOKOB CTPOUTENBCTBA CKBEXKMH, MOBbILLEHVE Ka4eCcTBa
OypOBbIX PabOT, UCKIIOUYEHNE OCNTOXHEHUI 1 aBapu,
3HAYUTESIBHOE CHYPKEHVE BEPOATHOCTN TEXHOTOMNHECKNX
N yNpaBAeHYECKMX OLLINBOK.

Mpy nepexoae Ha LMOPOBOM TEXHONOMMYECKNM YPOBEHD
npy BYPEHNUM CKBXXMH PELLIaOLLIMM (DakKTOPOM SBISETCA
anpobupoBaHMe HOBbIX TEXHUKO-TEXHOIOMMYECKMX
PELLEHNIA, MPOrPaMMHOro 0BecreYveHmnsi, KOMMYHUKaLWIA,
NOMUCTUKN 1 MOArOTOBKA HEMOCPEACTBEHHbIX
NCMONHUTENEN BypoBbIX PaboT (BypoBon bpurapl

N CEPBUCHbIX MOAPSOYMKOB). ['eocynepBananHr Ha

6agze WrTab-saroHa obecnevvBacT cynepBansepy

3hheKTBHOE ynpaBneHve BypoBbIM MPOU3BOACTBOM 3a

CYET MepepacnpeneeHst TOTHOMOYNIA CreLVaIMCTOB

Ha BypOBOM 0OBEKTE, EAMHOMO YNpPaBeHUs NpoLEeccamm

1 ONEPATVBHOIO MNPUHATUSA peLleHnn. Kntodeble

nokazaresn apEKTUBHOCTY YNPaBASIOLLErO

reocynepBansvHra:;

1. OcBOOOXKOEHME CyMnepBaniaepa OT KaHLIENSPCKOW paboThbl.

2. VlckntodeHne MaHUnyasiLmmM CEPBUCOB C OOKYMEHTaMM
1 NHDOpMaLIEN.

3. Bce nogpsaunky HaxoOaTcs B NMosie 3peHNs: BUOHO KTO
4YeM 3aHUMAETCS 1 HACKOMbKO 3arpy»KeH.

4. MNHUMU3aUMS BPEMEHM Ha MPUHATUE PEeLLIEHWIA.

5. MNonyyeHne MHTErPUPOBaHHBLIX 3HAHWIA CMEXHbIX
CEPBUCOB.

6. CospgaHue cpefpl, bnaronpuaTHoOW ons obecnedeHms
VCMbITAHNN HOBOW TEXHWNKU V1 TEXHONOM .

7. DopMUpOBaHKe YCNOBUA LMGPOBOrO ANCTAHLIMOHHOMO
VMHTEPAKTUBHO-MPON3BOACTBEHHOMO OOY4YEHMS
kagposoro pesepsa MNAO «[[asnpoMHedTb» 1 ByPOBbIX
CEPBUCOB.

B3avMopencTBMe CreumanicToB CePBUCHBIX
npeanpUSTUA NMpUY reocynepBansnHre CTPOUTENbCTBA
CKBaXK/H OCYLLIECTB/IAETCS Ha OCHOBE PerfiaMeHTa,
yCTaHaBNMBAIOLLErO euHble TpeboBaHsa ois
CMeuyanMcToB MOAPSOHbIX OPraHN3aLMl, y4aCTBYIOLLIMX B
reocynepBansnHre 6ypoBbIx paboT B cocTaBe BypoBOro
aKMNaxKa.

BbiBoapb!:

1. MNpOMbILLNEHHOE NPUMEHEHWE re0CyrnepBanavHra
OPMMPYET BbICOKOKBATNDULIMPOBAHHbIE KOSIIEKTVBbI
CNeynasMcToB, BNaaetoLMX paclUnpeHHbIMN
JIMAEPCKUMU 1 yIPaBIEHYECKUMU HaBbIKaMu 1
obnafaroLIMX MeXXANCUMMTINHAPHBIMUA KOMAETEHLMSMIA

B TEXHWUKE 1 TEXHOIOMM BYpPEHUS, B T. Y. CO 3HAHUSMU B
obnacT uMhpoBM3aLNN FEODUINYECKIX UCCNEO0BAHUN,
reoHaBuraumm 1 asTomMaTusaumn.

2. MocT reocynepBananHra MakCUMarbHO
ONaronpUATCTBYET UCMBITAHUIO HOBOW TEXHUKIA U
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A determining factor, when transitioning to digital
technologies, is testing new technical and technological
solutions, software, communications, logistics and the
training of drilling operation employees (drilling crew and
service contractors). The geo-supervision, employing

a Mobile Operational Center, makes it possible for a
supervisor to efficiently manage the drilling procedures due
to reallocation of authorities of the specialists involved in the
work on a drilling site, due to integrated management of the
processes, and operative decision-making.

Key Performance Indicators of the managerial

Geo-supervision:

1. Freeing of a supervisor from deskwork.

2. Ruling out any paperwork or data manipulations on the
part of service contractors.

3. All contractors are in sight: it is clear who is busy with
what and how much.

4. Minimized time for decision-making.
5. Obtaining integrated knowledge of allied services.

6. Creation of an environment, which is friendly to testing
new equipment and technologies.

7. Forming conditions for digital long-distance interactive
training on the job for the personnel reserve of “Gasprom
Neft”, PJSC and drilling services.

Interaction between specialists of service companies,
participating in well construction under geosupervision,

is carried out on the basis of regulations setting standard
requirements for specialists of contracted organizations,
involved in geosupervision of drilling operations as part of a
drilling crew.

Conclusions:

1. Field application of geosupervision forms highly-qualified
teams of specialists having advanced leadership and
management skills and competencies in techniques and
technology of drilling, including expertise in the field of
digitalization of well logging, geosteering and automation.

2. The mobile station of geosupervision as much as
possible contributes to testing new equipment and
technologies of well drilling, software, well casing program
and design, well construction elements and infrastructure,
including forms of labor management and production
control, i.e. performing the functions of a drilling test site.

3. The geosupervision station is initially used as a digital
Test site for long-distance interactive training of students on
the job, for probation of young specialists and for additional
occupational training.

4. Equipping a Mobile Operational Center with

instrumentation for video conference calls would enable
holding meetings with the office and drilling crew.
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TEXHOOMIN BYPEHNS CKBaKMH, MPOrpPaMMHOro
obecneveHnst, KOHCTRYKLAM 11 apXNTEKTYPbI CTBOJIOB
CKBaXKVH, OOBEKTOB U 31EMEHTOB MHDPACTPYKTYPb!
CTPOUTENBCTBA CKBAXKMH, B TOM YMcCie (DOpMm
opraHusaumm Tpyaa 1 ynpaBieHus Npon3soaCTBOM,
T.e. BbINOSIHEHWIO (DYHKLMI BYpPOBOIrO UCMbITaTENbHOrO
nosiMroxa.

3. MocT reocynepBananHra nsHa4asibHO UCMO/b3YETCS
Kak Undposoit MoNnroH OUCTaHUMOHHOMO NHTEPaKTUBHO-
MPOV3BOACTBEHHOIO 06YYEHUS CTYAEHTOB, CTXKUPOBKN
MOJ104bIX CcrneunanincToB N OONONHUTENTbHOIO
nNpPOtECCNOHATBHOrO 06Pa30BaHNS.

4. OcHalleHve WTab-BaroHa 06opyaoBaHneM oJid Buaeo-
KOHMDEPEHLI-CBSA3M NMO3BOINT MPOBOAMTL COBELLAHME C
0ONCOM 1 BYPOBBLIM SKUMAXKEM.

5. LndbpoBursaumst BypeHns CKBaXXMH NOArOTOBUT
nepexof, OypoBbIX MOAPSAYVKOB U CEPBUCHBIX
npeanpusaTUn Ha aBTOMaTU3NPOBaHHbIE BypPOBbIE
YCTaHOBKM 1 0BECneunT peHTabe bHbI POCT A00bIHM
HedhTW.
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5. Digitalization of well driling would prepare the transition
of drilling contractors and service companies to the use of
automated drilling units and would provide cost-effective oil
production growth.
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