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B «[Ma3npom HedbTU» NpUHATaA TEXHOJIOrnyeckas
nporpamma goJisl paspaboTku nograsoBbiX 3as1eXXen

[MoarasoBble 3a/1eXKM — CyLLECTBEHHAs YaCTb 3anacos,
C KOTOPbIMM «[a3npom HedTn» NPUOETCHA UMETb

0eno B camomn 6/M3KoM nepcnekTiee. [JocTatouHo
CKa3aTb, YTO MOAODOHbIE 3a/1EXKN ECTb HA TaKMX KPYMHbIX
MECTOPOXOEHNSX, Kak BoCcTOUHO-Meccosxckoe 1
HOBOMOPTOBCKOE, 1 Cpady CTaHOBUTCS ACHO: YCIEX
npuHaTon B 2016 rogy nporpamMmbl TEXHOIOTMHECKOrO
pas3BUTKS MO paspaboTke NOAra3oBbIX 3a1exxen dyaeT
OKasblBaTb CaMOEe HEMOCPEeNCTBEHHOE BNIUSIHME HA
riokasareni KOMnaHuu.

[Noarazosble 3aNeXu U HEDTSHbIE OTOPOYKM — OCODbIN
TV 3aMacoB, B KOTOPbIX Haf, HEMTAHBIM CITIOEM HAXOOUTCSH
rasoBas «LLanka», Kak npaBuio, 3HAYNTENTBHOrO 06bemMa.
HedtaHas 1 ra3oBast 4aCTu B TakMX MECTOPOXAEHUSX
CBSA3aHbI, U 3TO BbI3bIBAET PA3/INYHbIE CIIOXHOCTU MPU UX
pazpaboTke. Tak, Hanpumep, OobbMa rada 6es yyeTa ee
BNSHNS Ha HEPTSHYHO YacCTb YaCcTo MPUBOOUT K MOTepe
CYLLIECTBEHHOM YaCTV 3arnacoB. A MPOpbIB rada K HeTAHON
CKBaXKV/HE MOXET CAeNaTh Oa/TbHENLLYIO A00bIMY HedTV 13
Hee HEBO3MOXKHOM.

Mommnmo Hosoro MopTta n Meccosxm nogra3osble
3a/1eXX1 eCTb Ha YPMaHCKOM, ApUHCKOM, HoBorogHem
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Gazprom Neft adopted technological program for the
development of gas cap deposits

The gas cap deposits make up a significant part of the
reserves to be processed by Gazprom Neft in the very near
future. It is sufficient to say that there are gas cap deposits
in the large fields such as the East Messoyakha and
Novoportovskoye fields. The successful implementation

of the technological program adopted in 2016 in regard to
development of such deposits, will have a direct influence
on the company performance.

The gas cap deposits, or oil rims, are a special type of
deposits with the oil column overlain by a gas cap that is
usually large. The oil and gas sections are interconnected
in such fields causing a range of difficulties for the
development thereof. For example, gas production
without regard for the influence it has on the oil section
often results in significant loss of reserves, while gas
breakthrough to the oil well may make further oil
production impossible.

Besides Novy Port and Messoyakha, gas cap deposits
are available in the Urmanskoye, Archinskoye and
Novogodneye fields of Gazprom Neft, in the Eastern
section of the Orenburgskoe oil and gas condensate
field, Kuyumba and Chona, as well as in some reservoirs
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MECTOPOXOEHMSX «[ a3npoM HedTn», Ha BOCTOUHOM
yyacTke OpeHbyprckoro HedhTerasoKoOHAEHCATHOrO
MecTopoxXaeHus, Kytombe 1 HoHe, a Takxke Ha
HEKOTOPbIX aKTMBaxX, KOTOPblE pa3pabaTbiBatoTCs
COBMECTHO C KOMMaHuen «HoeaTtak» (Apo-AXMHCKOE,
Cambyprckoe MecTopoXXaeHus). Kpome Toro, HedbTaHble
OTOPOYKM MPUCYTCTBYIOT Ha MHOTMX MECTOPOXOEHMSAX
«["asnpomar» (BanonsapHoe, YpeHronckoe, OpeHbyprckoe,
EH-AxuHckoe, HasgHamHckoe, [ecuoBoe), n MaTepuHcKas
KOMMaHWs MpUBeKaeT «[[a3npomM HedTb» s
npoBeaeHNs paboT Ha HeETAHOW YacTu.

3anacbl Tvina NOArasoBbIX 3aN1IEXeN MOIyT NMOMNOIHATL
pecypcHyto 6a3y HedTerasoBbIX KOMMaHWUM 1 BO
BpeMs paspadboTKN MECTOPOXAEHUI «KUPHOro» rasa
C BbICOKMM COAepPXKaHeM ra3oBoro KoHaeHcaTa:

B MpoLiecce A00bIHM XuaKasd hasa MOXET Ha4aTb
BbIOENATbCS, (POPMUPYS HEPTHAHYIO OTOPOUKY. B
CBO 0o4epenb Ha MECTOPOXOEHUSX TEFKON HEDTU C
BbICOKM COEPXXaHNEM PacTBOPEHHOMO B HEW rasa
MpY U3MEHEHW OaBMEHNS B MPOLIECCE A0DbIYM MOXKET
chopMNPOBaTLCS TEXHOrEHHas ra3oBas Lanka,

Kak 3To, B 4aCTHOCTW, MPOM30LLI0 Ha HoBOrogHem
MECTOPOXAEHWM.

CyMMaprle M3BJ1IEKaeMble 3arachl HerTI/I 1N KoOHOeHcaTa
B NOAra3oBbIX 3aJieXXax «Fa3r||o0|v| Hed)TI/I>> npeBbILLaT

CymMmMapHbIE 13BMekaeMble 3anachl HeTW U KoHOeHcaTa B
NoarasoBbix 3anexkax «[ asnpomM HedT» npesbiuaroT 500
MJTH TOHH

The total rec

o N (AT
S 1N GazZprom

) L

developed in cooperation with Novatek (the Yaro-
Yakhinskoye and Samburgskoye fields). The oil rims are
also present in many Gazprom'’s fields (the Zapolyarnoye,
Urengoiskoye, Orenburg, Yen-Yakhinskoye, Chayanda
and Pestsovoye fields) and the parent company attracts
Gazprom Neft to process the oil section.

Such reserves as the gas cap deposits can enrich the
base of resources for oil and gas companies. While

PaspaboTka 3anacoB HepTU N KOHOEHcaTa B No4rasoBbIX 3aexax

MN3Bnekaemble 3anacel,
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3anacsbl, n3Bnekaemble TEeKYLLNMN TEXHONOIrNAMN

B Dokyc TEXHONOrM4ecKown cTpaTerm

** CoBMecCTHble akTuBbl ¢ «<HOBATOK»

/2 «[a3npom HedTb» BNafeeT akTMBOM

~327 MIIH T ~168MNH T
N3BreKaemMble TeKYLLMMU 3P HEKTUBHOCTb
TEXHOTOTNAMN npoeKTnpoBaHNA
+ +

~1B3TMIHT Ly

akTvBbl [MTAO axTuBbl NAO
«FA3MPOM> ji\STPOM-

N3Bnekaemble
3anachbl

\ 542 MIH T

~47T MIHT + ~34MHT
ynpasJieHve akTuebl MAO
paspaboTkon «TA3IMPOM»

~ 47 (yo n3BJieKaemMmbiX 3anacos
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Development of oil and condensate reserves in the under-gas-cap deposits

Recoverable reserves,
min t

East Messoyakha
Novoportovskoye
Orenburgskoe, East
Zapolyarnoye*
Yaro-Yakhinskoye**
Samburgskoye**
Urengoiskoye*
Orenburg*
Yen-Yakhinskoye*
Kuyumba (carbonaceous)
Western Messoyakha
Chayanda*®

Pestsovoye*
Z .
Chona

® Focus point of technological strategy

Novogodneye

Urmanskoye

%
Northern-Chase* [ 22 ., o cazPROM PUSG
Y
|
i

Archinskoye

~21 5 min t of cumulative production due to implementation of technological strategy

500 MAH TOHH. V13 HMX ToNbKO 0K0/10 300 MH TOHH
MOYXHO [00bITb C MPUMEHEHVEM TPAANLMOHHbLIX
TexHonorun. Ewe 6onee 200 MAH TOHH HED TN B
KOMMaHUM HaderTCsa N3BAedb bnarogaps peannsaumm
HOBOW TEXHOJI0MMYECKOW NPOorpamMmbl, paspaboTaHHOM
COTPYOHUKaMK Hay4HO-TEXHNYECKOrO LIEHTPa
«["asnpom HedTU».

Bonpoc peHTabenbHOCTM

[lo nocnenHero BpemMeHu NoAras3oBble 3a5exXu He
MoAb30BaINCh B6OMBLUVM CMIPOCOM Y POCCUNCKIMX
HEDPTAHNKOB. [pUYMHa 3TOro KPOETCH B Pa3INYHbBIX
0CODBEHHOCTSAX TaKMX 3anMacoB, OCNOXKHSOLLIMX
paspadboTKy 1 ONpenensgroLmx nx cTaTyc, Kak
TpygHou3seaekaemble. [JOCTaTOUHO CKasaTb,
HampPUMEP, Y4TO B OT/IMYME OT TPAOUNUMOHHBLIX HEDTAHBIX
MECTOPOXOEHUM B NOAra30BbIX 3a5exax Ha HeTb,
Kak npaBuio, OQHOBPEMEHHO OENCTBYIOT ABa areHTa
BbITECHEHWSA: CHM3Y — BOAa, a CBEpPXy — ras. 310
YCIOXKHAET NPOrHO3MPOBaHe HehTeoTAauM U
NPOEKTUPOBaHNE CKBaXKMH, BeAb 60/blUE NapaMeTpoB
npuxoauTcst 6paTb B pacyer.

OpHako rnaeHas npobaema nNpu paspadboTke
noArasoBbIX 3a/1EXXeN, KpaHe HeraTMBHO BAVSOLLLAS
Ha UX peHTabeNlbHOCTb, — MPOPbIBbI Fra3a K CKBaXKMHE.
YT00bI X 136EXaTb NN MaKCUMabHO OTCPOYUTD,
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Recoverable with existing technologies

** Assets jointly owned with NOVATEK
/2 Joint and equal ownership of Gazprom Neft

~327 min t

Recoverable with
existing technologies

~168 min t
Design efficiency
+

+ ~126 min t
Assets of
~131 mint
Assets of GAZPROM PJSC

GAZPROM PJSC

Recoverable
reserves

542 in.

~47mint  + ~34mint
Development Assets of
management GAZPROM PJSC

(o)
~ 7 /0 of recoverable reserves

developing the wet gas fields with a high content of gas
condensate the liquid phase may start segregation during
production process forming an oil rim. Again, in the light
oil fields with a high content of saluted gas, pressure
change during production process may be followed by
generation of self-inflicted gas cap like occurred in the
Novogodneye field.

The total recoverable oil and condensate reserves in
Gazprom Neft’s gas cap deposits exceed 500 min t,
where only about 300 min t can be produced with
application of conventional technologies. The company
expects to recover over 200 min t of oil implementing a
new technological program developed by Gazprom Neft
Research and Development Center.

Profitability Concerns

Up to the present time the Russian oil companies have not
expressed strong interest in regard to the gas cap deposits
since the peculiarities thereof complicate development and
define their status as hard-to-recover reserves. Suffice to
say that compared to traditional il fields, in the gas cap
deposits the ail is usually influenced by two displacement
agents at the same time: water from below and gas from
above. So, there are more parameters to be considered
complicating the oil recovery estimates and well designing.
However, the main issue that is related to development of
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OEnpeccuio” B CKBaXKMHAX HEOOXOAMMO YOEPKMBATb
Ha OTHOCUTESIBHO HN3KOM YPOBHE. OTO MO3BOJISET B
NTOre NOBLICUTb KOS(MMPULIMEHT U3BNEUYEHUS HEPTH
(KNH), ogHako oTpuuaTenbHO CkadbliBaeTCcs Ha aebute,
KOTOPbIV HANPSAMYIO 3aBUCUT OT BEJIMYMHBI OEenpeccun
Ha nnacT. [Jobbl4a B 3TOM C/y4ae MOXET oKaldaTbCs
HepeHTabeIbHON.

«Pa3paboTKy 60/bLLUMHCTBA HEDTAHBIX OTOPOYEK

»| a3MPOM He@TN“ HEBOSMOXXHO BECTW TPAANLIMOHHBIMMN
MeTo[aMu, He O0MnycKas Npu STOM NPOPbLIBOB rasa u
COXPaHsasa NONOXKNTENBHYK SKOHOMUKY, — OTMETUN
Ha4YasIbHWK yNpaB/eHNS HayYHO-METOAMHYECKOro
COMPOBOXAEHUS FE0I0TUN 1 Pa3paboTKM HOBbIX
aKTMBOB Hay4HO-TeXHMYecKoro LeHTpa ,l'asnpom
HethbTn" Makcum PenopoB. — PelleHremM Npobiembl
MOXET CTaTb YBE/IMYEHNE

the gas cap deposits and affects their profitability is gas
breakthrough to the well. The rather low level of drawdown*
in the wells needs to be maintained in order to avoid, or

at least, to delay, gas breakthrough as far as possible.
Thus, the oil recovery factor can be increased affecting
the flow rate that directly depends on the reservoir
drawdown. In this case production may appear to be
unprofitable.

Maxim Fedorov, Head of Research and Methodological
Support of Geology and Development of New Reservoirs
for Gazprom Neft Research and Development Center noted
that “it's not possible to apply conventional methods of
development in regard to most Gazprom Neft’s oil rims,
preventing gas breakthrough and ensuring a favorable
economic performance; so the issue may be settled by
increasing the coverage ratio”.

Koo umumeHTa oxearta».
[M03TOMY CKBaXKWMHbI Ha TakKXx
MECTOPOXAEHWAX AeNaroT
Bce 6osee OJIMHHbIMK U
MHOIOCTBOJIbHbIMU. 3TO
NO3BONSET YBENUNTD
nnouwiaap NPUTOKa,
OOHOBPEMEHHO MOHU3UTb
Jenpeccutio Ha niacT u
COXPaHUTb NpremIemMble
06beMbl 4OObIYN.

CnpaBnsaTbCs C HEMPUSATHBLIM
ra3oBblM hakTOPOM MoOMOoraeT
N elle ofHa NepcrneKTMBHas
TEXHOMOMMS — YCTPONCTBA
KOHTPONS NPUTOKa,

‘ ‘ Alexander Zhagrin, Head of Director of the
Production Directorate, Gazprom Neft
Since there is aimost no light oil left in Russia,
Gazprom Neft has to start new ambitious projects
to ensure further development and achieve the
strategic objectives. The Novoportovskoye field
became such a project in its time. The next step
in this direction is development of oil rims that, in
particular, belong to the parent company, Gazprom.
The potential of projects that are related to the
under-gas-cap deposits is very high in Russia.
With today’s processing of oil rims in the oil, gas
and condensate fields, we gain unique experience
in application and enhancement of modemn
technologies that will be much-in-demand
during development of such deposits in future. ’ ,

The wells in such fields become
longer and have more and
more branches. As such, the
inflow area can be enlarged
with simultaneous decrease

of reservoir drawdown and
maintenance of acceptable
production rates.

Another advanced option that
contributes to overcoming
the undesirable gas/oil ratio
is the application of inflow
control equipment consisting
of remotely controlled valves
and bottom-hole measuring
systems. It helps to restrict oil

COCTOSILLME N3 ONCTAHLMOHHO
yrnpaBndeMblX KnarnaHoB N CUCTEM N3MEePEHNS Ha
3a60e. OHM NO3BOASIOT OrpaHNYMBaTh MPUTOK HEPTU
B CKB&XXWHY 1 TEM CaMbIM MpeaynpexxnatoT NpopbIBbI
rasa, a ec/v NpopbIB BCe-Takn NPOoM30LLIEN, AatoT
BO3MO>XXHOCTb OTCEKaTb I'Ip06J'IeMHbIe y4qacTKu CTBOJ1A.

BbiBECTM NPOEKT MO pa3paboTke NoarasoBbIX 3a/1EXKEN
B MJIKOC YOAETCH TaKXKe 3a CHeT ONTUMMU3aLmn

3aTpaTt Ha bypeHue n nHPacTpyKTypy. ITO gaeT
BO3MO>XHOCTb COKPaTUTb CPOKM OKYMAeMOCTU U
nonyyYnTb NPUbLINIL 3a Boslee KOPOTKOE Bpemsl, Moka
ras 1 Bofa eLle He ycnenun 0obpatbCs 00 CKBaXKMH.

Mpn paspaboTke MECTOPOXKOEHUIN, KOTOPbIE MEKOT
Kak HeTSAHYIO, Tak 1 ra3oBYKO YaCTb, BXKHO
NpaBUIbHO ONpPeaenUTb NMPUOPUTETLI: OYAET NN
6onee apdhexkTBHOM OOObIMA HEDPTN UK rasa, Unnu,
BO3MOXXHO, UX CTOUT A06bIBaTb OAHOBPEMEHHO.
Knto4eBbIMI NapamMeTpamm 30eCb BbICTYNAOT Tak
HasblBaeMbIi M-thakTop (COOTHOLLEHNE OB BEMOB
rasoBOV N HEDTAHOWM YacTeln) N TONUWMHA HEDTAHOMN
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inflow into the well and prevent
gas breakthrough. Should the gas breakthrough occur,
such equipment can isolate the affected sections
of wellbore.

The optimization of driling and infrastructure costs can
also contribute to the profitability of project related to
development of the gas cap deposits. This makes it
possible to expedite a return on investment and profit more
quickly before gas and water reach the wells.

While developing the fields that have both the oil and

gas sections it becomes important to define the priorities
correctly: either preference for oil or gas or a concurrent
production. The key factors here are a so-called M-factor
(gas to ail ratio) and the thickness of oil rim. If the M-factor
is high, that is the volume of gas significantly exceeds
the volume of ail in the field and the oil column is not very
thick (less than 9 m), gas production is usually preferred.
Should the oil rim be larger, gas and oil are recovered
concurrently. Should there be a rather small gas cap, the
oil production is preferred.
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OTOPOYKM. ECn

Bbi6op cTparteruu paspabotkm Selection of Development Strategy

M-dakTop BbICOK, TO €CTb
rasa Ha MECTOPOXXOEHWN
3aMEeTHO DOJbLLE, YEM
HedTY, a ToNWmHa
HedTAHOro C1os Mpw
3TOM He Benuka (MeHee

9 METPOB), Kak MPaBuno,
crienyeT oenatb BbIGOP B
nosb3y AobbiHm rasa. B
cnyyae 6051ee MOLLHOWM
HEMTSAHOM OTOPOYUKM
0006bIvy HeTU 1 raza
BeOyT OOHOBPEMEHHO.
OTHOCUTENBHO
Hebo/bLUas ra3oBas
Lianka roBopuT O TOM,
YTO MPEVMYLLIECTBO CTOUT
oToaTb HedTL.
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B MurpoBol npakTike
npw paspaboTke
HeMTSHbIX OTOPOYEK B
63% cny4aes BbIOOP
aenancs B nosib3y NepBooHepeaHon A00blun HedTN.
Ha 24% mecTtopoxaeHnin HedbTb 1 ra3 4oObIBaINCH
OOHOBPEMEHHO, 1 NnLlb B 13% cnyyaes OobbiBancs
TOJIbKO ras.

FpaHuLia HeonpeneneHHOCTH
Uncertainty boundary

OpHoBpemeHHas [obbiva HedhTu U rasa
Concurrent oil and gas

MNepBooyepenHan [obbiva HechTn M rasa
Oil priority

12 15 18 21 24 27 30 33 36

TonwuHa HedpTsAHOM oTopoukK, M Thickness of oil rim, m

WcTouHuk Source: Olamigoke&Peacock (2009, SPE128603)

According to the world practice, oil production usually
becomes preferable (63 %) when oil rims are developed.
The oil and gas have been concurrently produced on 24 %
of fields while gas only has been produced in 13 % of fields.

LLeHHbIN onbIT ‘
B oTnm4mne oT oTeyecTBEHHbIX
HEMTAHbIX KOMMaHWIA,

MUPOBbIE NMOEPbLI OTPACU

y>XKe HU OHO [EeCATUNETUE
BeOyT 006blvy HedpTV 13
MOAra3oBbIxX 3a1exen. 3a

3TO Bpems Obl/1 HAKOMJIEH
3HaYMTENbHbIN OMbIT Mo Gopbbe
C npopbIiBaMu rasa: [ 9Toro
1CMOMBb3YIOT FOPU30OHTasbHbIE

1 MHOFOCTBOJTbHbIE CKBaXKMHbI,
aKTWBHbIE U NACCUBHbIE
CUCTEMBI YNPAaBMEHUS! MPUTOKOM
MO CTBOJ1y CKBa>KNHbI, 3aKa4ky B
NaacT PasaNYHbIX XUMNYECKIX
COCTaBOB.

Anekcanfp »KarpuH, pyKoBOOUTESb
OVPEKLIMM MO A0BbIYe «[a3npomM HedT»
«Jlerkon HedoT» B Poccim npakT4ecki

He OCTaNIoCh, 019 PA3BUTUS U AOCTUMKEHNS
CcTpaTernyeckmx Lenen, «asnpom HedTb»
BbIHy>KAEHa BbIXOOMTb Ha HOBbIE aMOMLIMOSHbIE
MPOEKTBI. TakM CTasl B CBOE Bpems «HoBbil
MopT». CnenytoLye Larki B 3TOM HanpasneHmum —
pa3padboTka HEMTAHBIX OTOPOYEK, B YACTHOCTU,
NPVHaANEXKALLX MaTEPVIHCKOM KOMMaHY
«[a3npom». [poeKTbl CBA3aHHbIE C NOAra30BbIM
3aexxamm MEKOT SHaYUTENbHBIV MOTEHLMAN B
Poccur. PaboTas cerogHs Ha HePTAHbIX OTOPOYKaX
HeTErasoKOHAEHCATHBIX MECTOPOXKAEHN,

Mbl MOyYaeM yHUKaTbHbIA OMbIT MPVMEHEHNS U
PasBUTUA COBPEMEHHBIX TEXHOMOMMIA, KOTOPbI
OyOeT BOCTPEOOBAH MNPt OCBOEHUV
MOOOBHBIX 3anexer B OyQyLLEM.

Valuable Experience

Unlike the Russian ail
companies, the world leaders of
industry have been processing
the gas cap deposits to produce
the oil for over a dozen years.
Considerable experience

has been gained in regard

to protection against gas
breakthrough: the application of
horizontal and multilateral wells,
active and passive wellbore
inflow control systems, injection
of various chemicals.

For example, in the Oseberg
field in the North Sea the
horizontal wells that are up

Tak, Hanpumep, Ha MecTopoxxaeHnn Oseberg

B CeBepHOM Mope koMmnaHus Statoil ctpownna
FOPU30HTaSTbHbIE CKBaXKUHbBI A/TMHON A0 2,5 KM, a Takxke
CNOJIb30Bas1a «yMHbIE» CUCTEMbI 3aKaHYMBaHWSA C
yrApaBieHneM NpUToKoM. Ha mectopoxxaeHun Shaybah B
CaypoBckor ApaBum 6ypunnch «ULLIBOHBI»**, UMEoLLIME
0o 10 cTBONOB C 0O6LLEN MPOTXKEHHOCTLIO 40 12 KM.
CucTeMbl ynpaBneHus NPUTOKOM UCMOIb30BaIUCE Ha
mectopoxaeHun Troll B CesepHoM Mope. PasnnyHblie
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to 2.5 km long have been
constructed by Statoil with application of “smart”
completion systems with inflow control. In the Shaybah
field in Saudi Arabia the fishbone** wells have been
drilled with up to 10 bores. The total length comes to
12km. The inflow control systems have been used on
the Troll field in the North Sea. The different reservoir
pressure systems with water and gas injection have
been tried by Petronas on the Samarang field in
Malaysia. For the range of fields including Russian ones
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BapWaHTbl NOAAEP>KaHVSA NIACTOBOMO AABNEHVISA C
3aKaykom BoAbl 1 rasa 6b11v onpoboBaHbl KOMAaHWEN
Petronas Ha MecTopoxxaeHun Samarang B Manansum.
Ha psapge mectopoxxaeHuin, B TOM uncne B Poccun,
1CMOMb30BasIOCh BapbepHOe 3aBOAHEHNE ™. Ha
mMecTopoxaeHnsax CLLA (Northeast Hallsville 1 Byron)
3aKadka NnoJIMMepoB Ha HedTSHbIX OTOPOYKax
obecneunna npupocTt KMH go 13%. Vcnone3osaHue
MeHo0BPa3YOLLYIX COCTaBOB HA MECTOPOXAEHWN Snorre
MO3BOSINIO CHU3UTL ra30BbI dhakTop Ha 50% Ha cpok
0o 6 Mec.

Y10 KacaeTcs «'asanpom HedTU», MOKa HaNBObLLMX
YCNexoB KoMMnaHus gobunack B OCBOEHUN TEXHOIOTUIA
OypEeHUs, KOTOpble MOMOratoT Mosy4YaTb 3KOHOMUYECKM
peHTabenbHbIM oedbuT No HedpTN. Peyub naeT o
CTPOUTENLCTBE MPOTSHKEHHbIX FOPU30OHTANIbHbIX,

a Tak>Ke MHOMOCTBOJIbHbBIX CKBaXKWH. Tak, Ha
HOBOMOPTOBCKOM MECTOPOXAEHUM Yr>KE MPODBYPEHbI
CKBaXXVHA C OBYXKUTOMETPOBbIM FOPU30HTaIbHBIM
CTBOJIOM, a TakXe [BYCTBOJIbHbIE CKBaXKMHbI.

Ha BocTo4HO-MeCCOAXCKOM MeCTOPOXAEHNN
KOMMaHNsi 0OCBanBaEeT CTPOUTENBCTBO «PULLIBOHOB» C
MHOFOYUCAEHHBIMU OTBETBAEHUAMN. [1POBYPEHO yxKe
4eTblpe Takne MHOrOCTBOJIbHbIE CKBaXKMHbI. CpeaHss
CyMMapHas 4JIMHa X roOpU30HTasIbHbIX CTBOJIOB C
«OTPOCTKaMm» COCTaBnseT nopsaka 2500 MeTpoB.

Mporpamma gencrteun

Cpenyn 0CHOBHbIX BbI3OBOB MpW pa3padboTke
noarasoBbIX 3as1exken Ha akTmBax «Faanporvl

HeDTV» MPUHATaS NPorpaMmma TEXHOOMMYECKOro
pPasBUTMS BblOENSET HEOOXOAMMOCTb HapalmMBaTb
OrMbIT MO CO3JaHUNIO MHTErPUNPOBAHHbBLIX MO,EI,eJ'Iel7I
MeCTOpO>K,EI,eHI/II7I, a TakXe rno npuMeHeHmo
Pa3JINYHbIX CNCTEM Noadep>XaHWA NMaacToBOro
JaBfieHnsd, COBEPLLIEHCTBOBATL UCMOJ1b3yeMble MOde N
MPOrHo3MpPoBaHNA ra3oBoro anKTopa, ynydlwaTtb

barrier waterflooding*™* has been used. In the US fields
(Northeast Hallsville and Byron) injection of polymers

for oil rims has ensured higher oil recovery factor (13%
increase). With application of foaming agents in the
Snorre fields the gas to oil ratio has become 50 % lower
for up to 6 months.

As for Gazprom Neft, currently, the company has mostly
succeeded in application of drilling technologies that
contribute to profitable flow rate of oil. They involve
construction of long horizontal and multilateral wells. For
example, in the Novoportovskoye field a well with 2km
long horizontal bore and bilateral wells have been drilled.
In the East-Messoyakha field the company is exploring
construction of fishbone wells with multiple branches. Four
multilateral wells of this type have been already drilled.
The average overall length of their horizontal bores with
branches is about 2500m.

Roadmap

One of main challenges related to development of Gazprom
Neft's gas cap deposits, and defined by the technological
development program, is a necessity to gain more
experience in creating the integrated models of fields, as
well as in applying different reservoir pressure systems,
enhancing the existing models of gas/ail ratio estimation,
modernizing the equipment for geophysical study under
the conditions of gas inflow into the well. An important task
under the program will be the selection of suitable well
completion design solutions that correspond to the specific
mining and geological conditions as well as the testing

of oil recovery enhancement methods that can ensure
protection against gas breakthrough (injection of various
gels, polymeric compositions, foams, etc)

Should there be a high content of gas in the oil it is
inefficient to lift the oil with electrical centrifugal pumps
with gas separators. So, either these aggregates must be
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B PA3PABOTKA MECTOPOXOEHINA

obopyaoBaHne AN reoU3NYECKX NCCNEOOBaHN B
YC/IOBMSIX MPUTOKA rada B CKBaXKMHY. BakHOW 3apaden

B pamMKax nporpammbl CTaHET NOAOOP Hanbosee
MOAXOASLIMX KOHCTPYKLMIA 3aKaHUMBaHNS CKBaXKMH

B 3aBUCUMOCTU OT FOPHO-FE0STOMMHECKMX YCIIOBUM, a
TaKXXe TECTUPOBaHNE METOAOB YBENHEHNS HE(DTEOTAA N
(MYH), koTopble MOryT 3aLlLMTUTL OT MPOPLIBOB rada
(3akayka pasHoobpasHbIX resen, MOMMEPHbIX COCTABOB,
neH N T. mn.).

Tak KaK Nnpw BbICOKOM COAep>KaHuM ra3a B HedpTu
NCMNOb30BaHVE 419 €€ NOOBbEMA SNEKTPUUECKNX
LIEHTPOBEXHBIX HACOCOB C ra3ocenaparopamm
CTaHOBUTCS HEaMEKTUBHLIM NOTPEDYETCS NGO
YCOBEPLLEHCTBOBATb 3TU arperartsl, b0 0TKasaTbCs
OT HUX B NOMb3Y ra3nndtHoro metoga. A ons
MECTOPOXXOEHUI, rae A0ObIHa ra3a 13 ra3oBOV LLIAMKM
VKE Havaiach, akTyasibHbIM CTaHOBUTCS MOUCK

3 DHEKTUBHBIX METOAOB JIOKAIM3aLMM OCTATOUHbIX
N3BNEKAEMbIX 3aMacoB.

OToenbHbIN, Ype3BblHaNHO BaXKHbIN C YHETOM HU3KOM
NPOOYKTUBHOCTU BOBLUNHCTBA MECTOPOXKAEHUI, BOMPOC
— BO3MOXXHOCTb MPUMEHEHUS Ha HEDTSHBIX OTOPOYKaX
MMOpPaBaAMYECKOro paspbia naacta. OnacHOCTb

3TOr0 O4eHb BOCTPEBOBAHHOIO CEroaHa MeTOAa
NHTEHCUDVIKALIMW O06bIYK COCTOUT B TOM, 4TO [Pl B
noAra3oBOW 30HE MOBbLILIAET PUCK MPOPBLIBOB rasa, a
3HAYUT OOJKEH NCMOJIb30BaTbCA OCOBEHHO aKKypaTHO.

Bcero nporpamma TexXHOI0MMYECKOro passuTus no
paspadboTKe NOAra3oBbIX 3a/IEXKEN BKIOYAET B Cebs
13 MPOEKTOB, HaMpaB/IEHHbIX HA MOUCK PELLIEHUI
nepeYnceHHbIX MPOBIeM 1 BbI3OBOB. «[ TaBHbIN
NPVOPUTET NPOrpamMmMbl Ha BAVDKaNLLIWA rod, —
HapallyBaHe KOMNeTEHUWX B 061acT CO30aHMS
NHTEMPUPOBAHHBIX MOAENEN MECTOPOXKAEHWIA»,

— pacckasan Makcum ®efopoB. Takom NPOoeKT
cendac peannayetcs Ha Hosom NopTy. OCOBEHHOCTL
WNHTErPUPOBAHHOM MOAENN COCTOUT B TOM, HTO
noA3emMHast N Ha3eMHas YacTb MPOEKTUPYKOTCS NpU
TECHOM B3aMOOENCTBUN (DYHKLWIA, TaK, YTOObI
MOSYYNTb ONTVMasIbHOE PELLIEHNE, U30eXaTb Y3KIMX
MECT B MH(DPACTPYKTYPE 1 MOCAEOYIOLLMX 3aTpaT Ha 1X
JNIMKBMAALMIO.

BoobLe HoBOMOPTOBCKOE MECTOPOXKAEHNE CenYac,
noXkasyn, rNaBHbIA MOMNIOH s peanm3aumy NPOeKTOB
nporpammbl Mo PaspaboTke NoAra3oBbIX 3ASIEXKEN.

Tak, netom 2017 roga 30eCb HAYHETCS 3aKadka rasa

B rasoBylo LLUanky A5 NoBbiLLeHWS HepTeoTaaum —
nepB.bln B «[a3npom HedTn», Aa 1 B LesoM B Poccum
npvMep CO34aHMsS CUCTEMbI MOLOEPXKaHNS N1ACTOBOrO
nasneHunsa (MIM0) ¢ obpaTHOM 3aKaqkom rasa Takmx
MacLITaboB. [NMPOeKT OacT BaXKHbIM NPaKTUYECKUIA

onbIT cosgaHuns cuctem MN[0 Ha MECTOPOXXOEHVISIX C
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enhanced or the use of them stopped and changed to the
gas lift method. For the fields where gas production from
the gas cap has been already started, it becomes important
to search for the most efficient methods to localize the
remaining recoverable reserves.

Another very important issue, considering the low
production of most fields, is the possible application

of hydraulic fracturing for the oil rims. This method of
production intensification is very popular today, however the
hydraulic fracturing in the gas cap zone increases the risk
of gas breakthrough and requires to be really careful during
application.

The technological development program in regard to the
gas cap deposits includes 13 projects dedicated to search
for solutions to the challenges and issues above. As Maxim
Fedorov says, the primary task under the program for the
next year is to become more qualified in creating integrated
models of fields. Such a project is currently in progress in
Novy Port. The distinctive feature of the integrated model

is close cooperation while designing the underground and
aboveground sections to ensure the best solution and avoid
the infrastructure gaps and consequent expenses to settle
the related issues.

In general, the Novoportovskoye field is currently the
main site for execution of projects under the program
related to development of gas cap deposits. So, in
summer of 2017, gas injection into the gas cap will be
started here to increase oil production — for Gazprom
Neft, or any other company in Russia, it will be the
first time when such a large reservoir pressure system
with gas re-injection is used. This project helps to gain
important experience in creation of reservoir pressure
systems for the fields with the gas cap deposits and
ensures maximum efficiency while applying similar
solutions in future.

A range of high priority projects is to be executed on the
Messoyakha field as well. One of them is dedicated to
development of technologies for the execution of field
research, geophysical and hydrodynamical study of wells
and interpretation of the results. They ensure required
input to design and select the well operation mode.
However, as for the gas cap deposits, the conventional
methods often result in incorrect results. So, they require
enhancement.

One more project shall commence in the Messoyakha
field. It's dedicated to the search for the most efficient
technologies of well completion under different geological
conditions. The outputs can be used to select the option
of well completion (multi-hole wells, long horizontal wells,
hydraulic fracturing) that ensures the best results for each
particular area.
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FIELD DEVELOPMENT M

MOAra30BbIMU 3a/1eXKaMU 1 MO3BOUT B Aa/IbHENLLEM
peann3oBbIBaTb NOAOOHbIE PELIEHVS MAaKCMaTBHO
3P HEKTUBHO.

Pan nepBooyepenHbIX MPOEKTOB MiaHNpyeTCst
peannsoBaTb 1 Ha Meccosixe. OoMH U3 HMX MOCBSLLEH
Pa3BUTUIO TEXHOJIOMUIA MPOBEAEHUS U NHTEePNPeTaLIMN
NMPOMbICI0BO-Te0N3NYECKMX U TMOPOANHAMNYECKNX
nccnenoBaHnii CKBabKWH. IMEHHO OHM MO3BOSIAKOT
NOJSyYNTb UCXOAHbIE AaHHbIE A1 MPOEKTUPOBAHNSA W
BblOOpa PEXXMMOB IKCIlyaTauun ckBaxkmH. OoHako B
clly4Yae noarasoBbiX 3a/1eXKel TPaANLMOHHbIE METOOUKMN
4acTo NPUBOAST K HEKOPPEKTHBIM pesysibTatam, a
noTomMy TpebyroT COBEPLLIEHCTBOBAHMS.

3aeck e Ha Meccosixe CTapTyeT MPOEKT, MOCBALLEHHbIN
MOWCKY OMTUMaIIbHBIX TEXHOIOMI 3aKaHYMBaHNS
CKBaKVH 019 Pa3HbIX FE0NIOMMHECKMX YCIOBUN.
[TOMy4eHHbI B UTOrE NHCTRYMEHT MOMOXKET B

Bbl60pe TaKOro BapuaHTa 3akaH4YMBaHNA CKBaXKNHbI
(MHOr03ab0WHbIE CKB2XKWHbI, FOPU30HTASIbHbIE CKBEXKMHDI
B0ONbLLIOW MPOTSHYKEHHOCTU, MMAPOPa3PLIB M1acTa),
KOTOPbIV MO3BOUT MNONYYUTb HAWUNYYLLINE Pe3ybTaTbl Ha
KaXKOOM KOHKPETHOM Yy4aCTKe.

Martepuan nobesHo npenoctasneH koMmnanven OAO «[asnpom HehTe»
U XKypHasioMm «Cubmpckasi HeghTb»
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* The reservoir drawdown stands for the difference between
the reservoir pressure and the flowing bottom-hole pressure.
The more reservoir pressure exceeds the bottom-hole
pressure the more fluid inflow to the well is.

** A fishbone well stands for the multi-hole well that involves
multiple horizontal branches of different directions. The well
looks like a fish bone.

** Barrier waterflooding stands for water injection on the
gas-oil contact for generation of a barrier between the oil rim
and gas cap to prevent gas breakthrough to the oil wells and
penetration of oil into the gas cap.

* MNnacToBas genpeccus (oenpeccrs Ha nnact) —
PasHOCTb MEXAY NMNaCTOBLIM 1 3a00MHBIM AaBMeHEM B
paboTaOLLEN CKBaXKVHE. Hem JaBneHue B rnacTte Bollle
JaBNeHVst Ha 3a00e, Tem B0MbLLE MPUTOK MUOKOCTU K
CKBaXKVIHE.

** «@ULLOOH» — MHOro3abomHast CKBaXK/HA, Y KOTOPOMN
OT OHOrO MOPW30OHTAITBHOIO CTBOJA B Pa3Hble CTOPOHI
OTXOOAT MHOMO4YVCEHHbIE OTBETBNEHVA. [0 thopme oHa
HanoMMHaeT puIbKin ckeneT (aHm. fishbone).

*** bapbepHOE 3aBOOHEHVE — 3akadka BOOpl Ha
ra30HEMTAHOM KOHTaKTe 719 CO3MaHa 6apbepa

MEXKIY HEDTAHOW OTOPOYKOM M Fra30BOM LLIAMKOW A5
NPEaoTBPAaLLEHNS MPOPbIBa rasa B HEPTAHBIE CKBAKVHbI 11
BTOPXKEHVIS HEMTV B ra30BYHO LLIAMKY.
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