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TOO «KMI' UHKUHUPUHI»

COopHUK TE3UCOB JOKIaM0oB MexayHapoaHoro Kpyrioro crona «IIpoGrembr
oprannszaunu cucteMsl [111J] Ha HU3KONIPOHUIIAEMBIX TPUACOBBIX MECTOPOKIACHUAXY,
8 centsiops 2023 r. — Atsipay, 2023, -30 c.

COOpHHK BKJIIOYAET TE3UCHI IOKJIA0B U KPATKYIO0 HHPOPMALIUIO O TOKIAAYUKaX
MexaynapoaHoro kpyrioro croyia «IIpoGaemsl opranuzanuu cucteMbl [T Ha
HU3KOMPOHUIIAEMBIX TPUACOBBIX MECTOPOKACHUIX) .

Tema ucToleHns TPaJUIIMOHHBIX 3aI1aCOB [0 BCEMY MUPY Ha (POHE YBEJIMYEHUS
BAKHOCTH BHEIPEHHSI B pa3pabOTKy TPYAHOJOCTYIHBIX HM3BJIEKAEMBIX 3allacoOB BCE
emie ocraerca HauOolee akTyaJlbHbIM BOIPOCOM COBPEMEHHOM He(TSIHOU
MPOMBIIUIEHHOCTH.

B cOopHHKEe TE3UCOB KPYTJIOTro CTOJIA KPATKO M3JIOKEHBI PE3YyJbTaThl U OIBIT
oprannszaunu cucremsl [II1J[ Ha HA3KONPOHMIIAEMBIX TPUACOBBIX MECTOPOKACHUAX
METOJIOMO aHaJIOTUH, aHaNu3 pUIKH HedpdexkTruBHOCTH cucteM I1I1]], mepcniekTuBbie
OCBOCHHMSI TPUACOBBIX KOMIIJIEKCOB, pACCMOTPEHBI IPUMEHEHUE CEAMMEHTALMIOHHOIO
MOJIETTMPOBAHUSI M  aCHEeKTbl pa3pabOTKW HU3KONPOHUIAEMBIX KOJUIEKTOPOB,
IPEJICTAaBICHbBl BO3MOXHOCTH YBEJIMYEHUS He(TEOTIau B HU3KOIPOHMUIIAEMBIX
IiacTax, peryiaupoBaHue u ontumuzaunus cuctemsl IIIIJ] Ha ocHOBE KoMILIEKca
MH(GOPMALIMOHHBIX TEXHOJOTUH. P/l TOKIIa 0B MOCBSIIEHBI aKTyaJbHOM TEME OIbITA
npuMeHeHus: TexHonoruu cucrembl [IITJ[ Ha TeX WM WHBIX MECTOPOXKICHUSX
ITOCTCOBETCKOTO MPOCTPAHCTBA.

COOpHMK TIpEeACTABISIET UHTEPEC ISl HAYYHBIX paOOTHUKOB, MPEACTABUTENIEH
AKCIEPTHOTO C€o00IIecTBa, MPOPECCUOHATILHOW M JICJIOBOM OOIIECTBEHHOCTH, IS
CHEUATNCTOB HePTErazoBoro mnpoduiis U TeX, KTO HHTEpecyeTcs MnpodieMaMu
MOBBIIIEHUS 3PPEKTUBHOCTH U KauecTBa opranuzanuu cuctemsl 1111 Ha TpracoBbIx
MECTOPOKICHHSIX.



KMG Engineering LLP

Collection of abstracts of reports of the International Round Table "Problems of
the organization of the RPM system in low—permeable Triassic deposits”, September
8, 2023 - Atyrau, 2023, -30 p.

The collection includes abstracts and brief information about the speakers of the
International Round Table "Problems of the organization of the RPM system in low-
permeable Triassic deposits".

The topic of depletion of traditional reserves around the world against the
background of the increasing importance of introducing hard-to-reach recoverable
reserves into development is still the most pressing issue of the modern oil industry.

The collection of abstracts of the round table summarizes the results and
experience of the organization of the RPM system in low-permeable Triassic deposits
by analogy, analysis of the reasons for the inefficiency of RPM systems, prospects for
the development of Triassic complexes, the application of sedimentation modeling and
aspects of the development of low-permeable reservoirs, presents the possibilities of
increasing oil recovery in low-permeable reservoirs, regulation and optimization of the
RPM system based on a complex of information technologies. A number of reports are
devoted to the topical topic of the experience of using the RPM system technology in
certain fields of the post-Soviet space.

The collection is of interest to researchers, representatives of the expert

community, professional and business community, for oil and gas specialists and those
who are interested in the problems of improving the efficiency and quality of the
organization of the RPM system at Triassic fields.
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no0bran HepTH, MOBBIMIEHUS He(PTEOTa4H TUTACTOB, TIPOEKTHBIC
JIOKyMEHThI Ha pPa3paboTKy He(Tera3oBbIX MECTOPOXKICHUH,
ABTOMATH3ALH
MOJEIMPOBAHUE WM MOHHUTOPHHI pa3pabOTKH MECTOPOKICHUI

HampaBJICHUA OCATCIBHOCTHU: I/IHTeHCI/I(I)I/IKaHI/IH

0asbl JIaHHBIX, TUAPOTMHAMHYECKOE

Speaker: Jaxylykov Talgat Sainovich -

Head of Development Department.

Scientific areas: intensification of oil production, enhanced oil
recovery, design documents for the development of oil and gas
database automation,

hydrodynamic modeling and

monitoring of the development of hydrocarbon deposits.

B  pabGore  ommchBarOTCSI ~ OCOOCHHOCTH
re0JIOTHYECKOr0 CTPOCHUSI TPUACOBBIX OTIOKEHUN U
UX TMOTEHIHAN, TEeKyIIee COCTOSHHUE pa3paboTKH
MECTOPOX/ICHNH, aHaJN3 BBINOJHEHHBIX TEO0JIOro-
TEXHUYECKUX MEPONPUATHH, TPYIHOCTH
OpraHu3alHU CUCTEMBI T Ha
HU3KOIPOHHUIIAEMBIX TPUACOBBIX OTJIOKEHHUSX.

Ha cerogusmuuii AeHr B IPOMBIILIEHHOM
sKCIUTyaTanu Haxomutcs Oonmee 30 HedTsIHBIX
MECTOPOXKICHUH Ha TeppuTtopun PecnyOmuku
Kaszaxcran, 3amacel KOTOPBIX YacTHYHO MWJIH
MOJIHOCTBIO COCPEAOTOUEHBI B TPYTHOU3BIEKAEMBIX
3amacax TpPHACOBBIX OTJIOXKEHUsX. Pa3zpaboTka
TPHACOBBIX OTJIOXKEHHH MOMKET COIMPOBOXKIATHCS
psaoM CJIOKHOCTEH: KpaliHe HU3KOM
MPOHULIAEMOCTHIO, OoNBIIUMU riryOnHaMu
3aJleraHys, JHUTOJIOTHUYECKOW HEOJHOPOIHOCTHIO
TUTacTa, HEBBLIEP)KAHHOCTHIO He()TEHACHIIICHHON
TOJILIMHBI, HHU3KOH (a30BOHM MNPOHULAEMOCTHIO,
HuskumMu  OEC, yunThiBas Bce MEPEYUCIIEHHOE
opranuzanus cucremsbl 1] aBisiercs oaHoN U3
aKTyaJbHBIX ~ 33Ja4  OCBOEHMsSI  TPUACOBBIX
OTJIOKEHU.

This article describes the features of the
geological structure of the Triassic deposits and their
potential, the current state of field development, the
analysis of geological and technical measures
performed at the field, the difficulties of organizing
a reservoir pressure maintenance system on low-
permeability Triassic deposits.

To date, there are more than 30 oil fields in
commercial operation on the territory of the
Republic of Kazakhstan, the reserves of which are
partially or completely concentrated in hard-to-
recover reserves of Triassic deposits. The
development of Triassic deposits can be
accompanied by a number of difficulties: extremely
low permeability, large depths of occurrence,
lithological heterogeneity of the reservoir, uneven
oil-saturated thickness, low phase permeability, low
porosity properties, considering all of the above, the
organization of the reservoir pressure maintenance
system is one of the urgent tasks for the development
of Triassic deposits. The annual Round Table event
is becoming a unique tradition that brings together
oil and gas industry professionals.
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THE ANALOGY OF TRIASSIC DEPOSITS WITH THE DEPOSITS OF WESTERN
SIBERIA.
ANALYSIS OF THE REASONS FOR THE INEFFICIENCY OF THE RPM SYSTEM AND
WAYS TO SOLVE THE PROBLEM
Danko Mikhail Yurievich
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TE€HEPAIBHOTO IUPEKTOPA IO HAYKE.
OCHOBHBIE
EBpazuniickoro
OKCNepT-KOHCYIbTaHT ()
MOJIETPOBAHHIO

TPyIHOHU3BIIEKaeMOi He(DThIO. ABTOpP PsIa HAYIHBIX CTATEH.
Speaker: Danko Mikhail Yurievich — Deputy Director

HaIpaBJICHUS JeSATEIbHOCTH: OKcnept
COI03a DJKCHEPTOB IO HEJAPOMNOJIb30BAHHUIO.
TUAPOIUHAMUYECKOMY

CJIOKHBIX MECTOPOXKACHUN c

General for Science. Brief information about scientific and
industrial activities: Expert of the Eurasian Union of Experts on
Subsoil Use. Expert consultant on hydrodynamic modeling of
complex fields with hard-to-recover oil. Author of a number of

B mepByto ouepenp B reonoro-hu3N4eckKoi
XapaKTepUCTUKE TPUACOBBIX TOPU30HTOB oOpariaer
Ha ce0s BHUMAaHUE OrPOMHAsl pa3HUIA MEXIY
IIPOHULIAEMOCTSIMH 10 KepHy U I'J/IW nocturaromas
coreH pa3. Ilpu BroiaHe 0OBIYHON NPOHUIIAEMOCTH
no ['UC/kepuy B  100-300%10°  mxm?
nponunaemocts mo AU — 3-2%10°  wmkm?
Y4uuTteiBas 4TO KOJUIEKTOP TPHUACOBBIX TOPU30HTOB
npeicTaBieH  c1ado  CBS3aHHBIMU  JIMH3aMU,
OCJIO)KHEH TEKTOHMYECKUMH HapYIICHUSMH, 3TO
NPUBOAUT K  HEBO3MOXXHOCTH  OpTaHHU3aluH
s¢dextuBnoit cucremsl [I1][, manenuto naBieHus
HIDKE JaBJICHUS HACBILIEHUS, POCTYy Ta30BOT0O
(hakTopa u najzeHU0 (a30BON MPOHHUIIAEMOCTH IO

He)TH 3a CHYET pasra3upoBaHUS HE TOJBKO
npr3a00iHOM 30HBI, HO IJIACTA B IEJIOM.
HaGnromaercss  CylIeCTBEHHOE OTCTaBaHUE

cuctemsl [T/ u 6eccrcTeMHBIN TIEPeBO IO O9arh
HarHeTaHus, T.€ MNEPEBOAMIINCH IOJ 3aKaduKy Te
CKBa)XHMHBI, B KOTOPBIX OBIJIM caMble HU3KUE JeOUTHI
1 OBICTpee BCEro MaJajio JaBlieHHEe — 3aBEIOMO He
3¢ (EeKTUBHbIE CKBOXWHBI C MajbIM Pa3MEpOM
001acTH APEHUPOBAHMUSL.

Ha aunmoBckux otnoxkenusix 3amagHoi Cuoupu
HAOMIOJAIOTCSl CXOXKHE TMpOoOJIIeMbl, a WMEHHO
HaJIM4YUE  HENPOTSHKEHHBIX  TUIAPOAMHAMUYECKH

scientific articles.

First of all, in the geological and physical
characteristics of the Triassic horizons, attention is
drawn to the huge difference between core
permeability and hydrodynamic studies of wells
reaching hundreds of times. With a completely
normal GRW/core permeability of 100-300*10-3
pm2 the HS permeability is 3-2*10-3 pm?2.
Considering that the reservoir of the Triassic
horizons is represented by weakly connected lenses,
complicated by tectonic disturbances, this leads to
the impossibility of organizing an effective MRP
system, a drop-in pressure below the saturation
pressure, an increase in the gas factor and a drop-in
phase permeability through oil due to the degassing
of not only the bottomhole zone, but the formation
as a whole.

There is a significant lag in the MRP system and
unsystematic transfer to injection foci, i.e. those
wells were transferred for injection in which there
were the lowest flow rates and the pressure dropped
the fastest — obviously inefficient wells with a small
drainage area.

Similar problems are observed on the Achimov
deposits of Western Siberia, namely the presence of
non-tensioned hydrodynamically weakly
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C1a00CBSI3HBIX MEXKIY COOOM JINH3 U, KaK CIICIICTBUE,
He 3¢ dexTruBHOCTL crctembl TTITI.

Pemenue MPOOJIEMBI 3aBOJTHCHHS B
C1abOCBSI3HBIX JIMH3aX JIOKHT B OINPEACICHHH
ONTHMAIBHOTO PACCTOSTHHAS MEXIY JTOOBIBAIOIIIMH
W HarHeTaTeIbHBIMH CKBOKMHAMH Ha OCHOBE
aHanM3a  IUomaze  apeHupoBanus. [logbop
KaHauaaToB noj nepeso B II1/] Ha ocHOBe aHanu3a
B3aMMOBIIHSHUS MEeXITy TIOOBIBAIOIIIMU
CKBOKWHAMM, & HE MO NPUHIUIY — «IEPECBOIUM
xymmmey». s atoro Ha B OO0 «TUHI» Oblna
pa3paboTaHa METOIMKA MPOKCH-MOICITHPOBAHMS Ha
OCHOBE ypaBHEHUI MaT-OayiaHca u onpoOoBaHa Ha
HECKOJIbKHX MECTOPOXK/ICHHUSX.

Opnaxo, st yke pa3zpabaThiBaeMbIX 00JacTel
TPHACOBBIX OTIIOKEHHH c MacIITaOHBIM
pasra3upoBaHUEM MMOAOOHBIH MOAXO0] y)Ke HE UMEET
cMbicia, Kak u npumeHenue I'PII u ynnmotHstonee
oypenne. Ilo dakTy 3T0 yke HH3KOIIPOHHIIAEMOE
Mmectopoxaenue ¢ TPU3 u paspaboTka mpuBenet
TOJIBKO K YXYAUICHUIO CUTyalluu H ILaIIbHCﬁHICMy
MAJCHAI0 TPOAYKTUBHOCTH CKBRXHH TIO HE(PTH,
HEOOXOUMO OOpaTHO PAaCTBOPUTH BBINEIUBIIMNCS
ras.

IIpocTass ocTaHOBKAa  MECTOPOXKICHHS  Ha
pellakcaliio MOXKET He JaTh MOJIOKUTEIEHOTO
pe3yiibraTa, HeoOXoauMa pa3paboTka JeTalbHOMN
aJ[peCHOM  MporpaMMmbl IO  KOHTPOJBIO U
BOCCTAaHOBJICHWIO  IUTACTOBOTO  JIaBIIEHUS  C
npoBeaenuem ['JIW, III'N u coxpaHneHnem 3aKkauku.
ITo HallleMy MHEHUIO, TOJIBKO rnocie
BOCCTAHOBJICHUS IIPOTYKTUBHOCTH HA Y9aCTKAaX, T/IE
HaOII0]AIIOCHh pa3ra3upoBaHUe, MOYKHO TIEPEXOANTh
K OypeHHI0 OOKOBBIX CTBOJIOB M TOPH3OHTAIBHBIX
CKBa)xuH ¢ MHoroctaguueiM I PIT.

interconnected lenses and, as a result, the efficiency
of the MRP system is not effective.

The solution to the problem of flooding in
weakly connected lenses lies in determining the
optimal distance between producing and injection
wells based on the analysis of drainage areas. The
selection of candidates for transfer to the MRP is
based on the analysis of the mutual influence
between producing wells, and not on the principle of
"transferring the worst". For this purpose, a proxy
modeling technique based on the mat-balance
equations was developed at TING LLC and tested at
several fields.

However, for the already developed areas of
Triassic sediments with large-scale degassing, such
an approach no longer makes sense, as does the use
of hydraulic fracturing and compaction drilling. In
fact, these are already low-permeable deposits with
hard-to-recover reserves and development will only
lead to a deterioration of the situation and a further
drop in the productivity of oil wells, it is necessary
to dissolve the released gas back.

A simple stop of the deposit for relaxation may
not give a positive result, it is necessary to develop a
detailed targeted program for monitoring and
restoring reservoir pressure with hydrodynamic
studies, field geophysical studies and preservation of
injection. In our opinion, only after the restoration of
productivity in the areas where degassing was
observed, it is possible to proceed to drilling lateral
shafts and horizontal wells with multistage hydraulic
fracturing.
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HaNpaBJIeHUs JESTENBHOCTH:  Pa3padoTKa
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Badamshina Guzel Nurgaleevna Brief
about scientific and industrial activities:

development of projects to increase oil recovery. Projects for
comprehensive optimization of the current state of oilfields
development in Western Siberia, the Volga region. Improving
the efficiency of the development of low-permeability
reservoirs.

Ilenpto nmaHHOW pabOTHl SBISETCS aHAIU3
3 dexTUBHOCTH CHUCTEMBI 1§180I Ha
HU3KOIPOHUIIAEMBIX KOJUIEKTOpPaX a4YMMOBCKOM
TONIIM W ONTHUMH3AIUS €€ paboThl C yd4yeToM
danuaibHON MOJIeIH.

B cBa3M ¢ WUCTOLIEHHWEM  3amacoB
YIJIEBOAOPOJAOB B TPAJAMIIMOHHBIX 3aliekKax C
xopomnmu OEC B HacTos11ee BpeMsi BCE BbIIIE
MPOSIBIISIETCS. MHTEPEC K TPYAHOU3BIEKAEMBIM
3amacaM (TPU3). 1 ocHOBHOI CIIOKHOCTBIO MPH
pa3paboTKe TakuX KOJUIEKTOPOB  SIBJISIETCS
s ¢pextuBHocTh cucteM I/, Ilpu paspaboTke
HU3KOMPOHUIIAEMBIX  KOJJIEKTOPOB ~ MOYKHO
BBIJICJIUTh PA3JIMYHBIE MEXAHU3Mbl BBITECHEHUS
Heptn mpu 3aBoaHeHuH. I[lpu 3aBOAHEHHH
KOJUIEKTOPOB C MPOHUIIAEMOCThIO MeHee 1 m/[
HET HEOOXOMMOCTHU JIEPKATh BHICOKOE YCTHEBOE
naBieHue. bomee Toro, mpu  OOJIBIION
HaKOIUIEHHOW KoMmneHcaluu octaHoBka IIITJ] go
MOJTyT0/1a He IPUBOIUT K MaJCHUIO JOOBIYH, UYTO
CO3/1aeT  MPEANOCBUIKA  JJIsI  OpraHu3aluu
IUKJIAYECKOTO0 3aBOJHEHHUSA. OTO TO3BOJUT
pemuTh psia mpobiieM, BO3HUKAIOMUX Ha (PoHe
[ITA mnpu paGore B TaKUX YCIOBHSIX.
QannaibHOE CTPOEHUE KOJUIEKTOPOB MOI4Yac
OKa3bIBACT peIIalollee BIUSHHE Ha padboTy
CKBAXMH U uX B3aumoBiusHue. Ilepexon k
pazpaboTke MECTOPOXKACHUA CO  CIOKHBIM
re0JIOTUYECKUM CTPOECHUEM, HU3KUMH

10

The purpose of this work is to analyze the
effectiveness of the flooding system on low-

permeable reservoirs of the Achimovian
formation and optimize its operation
considering the facial model. Due to the
depletion of hydrocarbon reserves in

traditional formations with good reservoir
properties, interest in hard-to-recover reserves
is currently increasing. And the main difficulty
in the development of such reservoirs is the
efficiency of waterflooding systems. When
developing  low-permeability  reservoirs,
various mechanisms of oil displacement during
flooding can be identified. When flooding
reservoirs with a permeability of less than 1
mD, there is no need to keep a high wellhead
pressure. Moreover, with a large accumulated
compensation, stopping water injection for up
to six months does not lead to a drop in
production, which creates prerequisites for the
organization of cyclic flooding. This will solve
a number of problems that appear in injection
wells when working in such conditions. The
facial structure of reservoirs sometimes has a
decisive influence on wells operation and their
mutual influence. The transition to the field
development with a complex geological
structure, low filtration characteristics of the
formation, the existence of geological bodies
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(GUIBTPAIIMOHHBIMHM XapaKTEPUCTHUKAMU ILJIACTa,
CYLIECTBOBAaHMEM  TI'EOJIOTUYECKUX  TE€I  C
pa3IMYHBIMH CBOWCTBaMH, TpeOyeT HE TOJBKO
TIIATEIbHOCTH B dbopMUpOBaHUU
KOHIENTYaIbHOTO MIpeICTaBICHUS 0
MECTOPOKICHHH, HO u CO3/1aHUS
NETAM3UPOBAHHBIX  (panMambHBIX  HU(PPOBBIX
KapT € YYETOM CYILECTBOBAHUS 30H C Pa3IMUHbIM

OCaAKOHaKOIIJICHHUEM, Kak CJICICTBUC,
COo3Jaromum 30HBbI C OTJIMYAarOIIMUMHUCA
(1)I/IJ'IBTpaHI/IOHHO-eMKOCTHBIMI/I CBOﬁCTBaMH,

TpeOYIOIMMH ~ PAa3IMYHBIX  IMOAXOJOB K
pa3paboTKe.
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with different properties, requires not only
thoroughness in the formation of a conceptual
understanding of the oilfield, but also the
creation of detailed digital facial maps taking
into account the existence of zones with
different sedimentation, as a consequence,
creating zones with different filtration-
capacitance properties, requiring different
approaches to development.
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He()Tera30HOCHBIH

TpuacoBslii KOMIUIEKC
Ilpukacomiickoit  HI'TI, HecMoTps Ha  cBoe
NPOMEXYTOYHOE TIOJIOKEHHWE B paspese, OKazaics
MOCIEAHUM M3 OCBaMBaeMbIX Ha JaHHBII MOMEHT
KOMIUIEKCOB, M 3TO OCBOEHHE IPOJODKAETCS B
OCHOBHOM IIOCJI€JHHE B [BaALATh JE€T, XOTS €ro
reoJIOTHYECKOe U3YUEeHHE Ha4aloCh TOpa30 paHblIIe.
IIpyunH TOMY HECKOJIBKO, W OCHOBHOM M3 HHX
SBJISIETCS] HE CTOJIBKO OYEHB CIIOXKHOE Te€0JI0TNIEeCKOe
CTPOEHHE, CKOJIBKO CIIOKHOCTh B COYETAHUHU C OYECHb
00JBpIIMM pa3HOOOpa3HeM Kak pa3pe30B M CTPOEHUS
caMUX JIOBYILIEK, TaK U cocTaBa ¥YB cMmeceil, KoTopbie
B HUX Haxonadrcsa. B ompenesneHHON cTeneHW camo
Ha3BaHWE  «TPHACOBBIM  KOMIDJIEKC»  SBISETCS
YCIIOBHBIM, TOCKOJBKY €ro BO3pPAcTHOM HHTEpBal
MOYET CYIIECTBEHHO MeHAThcs. K umcny mpobiem,

CBA3aHHBIX C  HEJOCTaTOYHBIM  ITOHHMMAaHHEM
pPETHOHANBHBIX ~ TEOJOTHYECKHX  OCOOCHHOCTEH
OTHOCATCSL ~ MpOOJEMbl  pacwiCHEHUS  MEPMO-
TPHACOBOTO paspesa, HEBBISICHEHHBIE

3aKOHOMEpPHOCTU pacmpejiesieHus: 3aiexeid YB B
YBS3KE C PErHOHAIBHOU CTPYKTYpPOM HAACOJIEBOTO
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The Triassic oil and gas complex of the
Caspian oil and gas province, despite its
intermediate position in the section, turned out to
be the last of the complexes currently being
developed, and this development has been going on
mainly for the last twenty years, although its
geological study began much earlier. There are
several reasons for this, and the main one is not so
much a very complex geological structure, as
complexity combined with a very wide variety of
both sections and the structure of the traps
themselves, and the composition of the
hydrocarbon mixtures that are in them. To a certain
extent, the very name "Triassic complex” is
conditional, since its age range can vary
significantly. Among the problems associated with
a lack of understanding of regional geological
features are the problems of dismemberment of the
Permo-Triassic section, unexplained patterns of
distribution of hydrocarbon deposits in conjunction
with the regional structure of the salt complex, the
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KOMIJIEKCa, BIUSHUE COJITHOKYNOJIbHON TEKTOHMKH;
JUIs aHaJIu3a yIJIEBOJOPOJHBIX CUCTEM OUYEBHJIIHO HE
XBaTaeT MOHUMaHUsA CYIIECTBYIOT hivY
HeTeMaTepUHCKAE  TONIMM B  HAJCOJEBBIX
OTJIOXKEHHUSX, a TaKkKe B IEJIOM - O TEeHe3Hce
HazACcoJeBOM HePTH U MyTSIX ee MUIpalud U3
MOJICOJIEBBIX  OTJIOXKEHUH, aKKyMyJSIQUH U
COXpaHHOCTH. B mpornecce pa3paboTKH BbISIBUIACH
elle OJHa CYIIECTBEHHas: IpolieMa, CBSI3aHHAS CO
CIIO’KHOCTSIMH OLIeHKH 3G (EeKTUBHOCTH akBadepa, a,
CJIeIOBaTE€IbHO, BO3MOXKHOCTSIMM IO  CO3JIaHHUIO
3 PeKTUBHON CHUCTEMBI TOIACPKAHUS IIIIACTOBOTO
JaBieHus. Bce 3TO NPUBOAMT K HEOOXOAWMOCTH
Oonee reHepaJIn30BaHHOTO noaxozaa K
MOJEIIUPOBAHNIO OOBEKTOB B 3TOM KOMILIEKCE,
HA4YMHAS C PETHOHAIBHON Ie0JIOTHYECKON MOJIEIH.

TpracoBble OTJIOXKEHHS TNEPEKPBIBAIOT OUYEHb
CJIO)KHO TIOCTPOCHHYIO 3BAallOPUTOBYIO (OpMAILHIO,
KOoTopast, Kak otMedaroT FO.A. Bonox ¢ coaBTopamuy,
MpeJICTaBIeHa raIOTeHHBIMU TOJIIIAMHU (TaTUTOBBIM U
NEPEKPHIBAIOIIUM  €r0  TaJOreHHO-CYIb(paTHBIM
KOMIUJIEKCAMH), TMOJICTHJIAETCSl  ITTyOOKOBOIAHBIMU
TEPPUTCHHBIMU OTJIOKEHHSIMH U TIEPEKPHIBACTCS
KOHTUHCHTAIBHBIMH ~ OTJIOKCHUSIMH ~ CpPEAHEH W
BEpPXHEH MEpMH; 3TH OTIOXKEHHUS JHUTOJIOIMYECKU
OPAaKTUYECKH HEOTIMYUMBI OT  BBILIEJIECKAIIUX
TPUACOBBIX OTJIOKCHUH. B Apancopcko-Xo0InHCKOM
obmactu paspes (hopmanuu BMECTO
KOHTUHEHTAJIbHON TOJIILA HapalluBaeTcs
«PEUHKIMHTOBEIMI» COJCHOCHBIMU OTJIOKEHHSMH,
(hopMHPYIOLIMMUCS 32 CUET MEPEOTIOKEHUS CONeH U
TEPPUTCHHBIX 0CATKOB, IPUHOCUMBIX C OOPTOB; B TOM
yucie Ha0JIoJaeTcsl HepecianBaHue IIacTOB COIU CO
CpelHe- M BEpPXHENEPMCKHUMH KPacHOIBETHBIMHU
TEPPUTCHHBIMU  OTJIOKeHHAMHU.  [lepeoTioxeHue
coJiell NPOMCXOAWUT 3a CYET pa3MblBa KYIIOJIOB,
(opMHpOBaHUE KOTOPBIX HAYaIOCh, BEPOSTHO, B
KOHIIE KYHT'YPCKOI'O BPEMEHH, KOTOpbIE B Ka3aHCKOE
BpeMsl TIPaKTHYECKH BCE€ BBIXOISIT Ha JHEBHYIO
MOBEPXHOCTH (MITH HA THO MOPs1), 00pa3ysl XOJIMbI — B
3TO BpeMs 37ech MpPeAropHas paBHHHA, TO €CTh
penbed y He€ «HEHYJIEBOW», - U MUHH-OAcCeiHsbI,
OTpaHUYEHHbIC ATUMHU COJSHBIMH KYIOJIAMH WIH
«ctenamm» (salt-walled mini-basins), To ecTh
coJéHble 03¢pa UiIH JIOKaJIbHbIE 3aCTONHHbBIE 30HbI. Ha
ceBepo-3amaJHoOM Ha OOpTy BO3pacTHBIE AaHAJIOTH
PEUMKIMHTOBOM TONMMM (Ka3aHCKUE OTIIOXKCHHUS)
MPEJICTABIEHBl KAJIWHOBCKUM ¥  BBIIIENIEKAIIUM
THIPOXUMHYECKUM TOpU30HTaMH. B nanpHeimem
3TOT TIpOIIECC MIPOOIIKAIICS 3a cyer
nepepacnpeseicHus  (BBIIABIMBAHUA) COJNEH |
npoAoJKaeTcss Mo ced neHb — B Ilpuxacnmiickoi
BIIa/IMHE U3BECTHBI KaK MUHHMYM YETHIpE COJISTHBIX
KyloJia, TIOYTH  BBIXOISAIIMX  HAa  JIHEBHYIO
MTOBEPXHOCTb.

K nHavany TpmacoBoro BpeMeHH MPaKTHYECKH BCS
TEPPUTOPHS, 3a HCKIIOUYEHHEM FOT0-3aIagHOro
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influence of salt dome tectonics; for the analysis of
hydrocarbon systems, there is obviously not
enough understanding of whether there are oil-
producing strata in the above-salt deposits, as well
as in general - about the genesis of above-salt oil
and the ways of its migration from the subsalt
deposits, accumulation and preservation. During
the development process, another significant
problem was revealed related to the difficulties of
evaluating the effectiveness of the aquafer, and,
consequently, the possibilities for creating an
effective system for maintaining reservoir pressure.
All this leads to the need for a more generalized
approach to modeling objects in this complex,
starting with a regional geological model.

Triassic sediments overlap a very complexly
constructed evaporite formation, which, as noted by
Yu.A. Volozh and co-authors, is represented by
halogen strata (halite and halogen-sulfate
complexes overlapping it), underlain by deep-water
terrigenous sediments and overlain by continental
sediments of the Middle and Upper Permian; these
sediments are lithologically  practically
indistinguishable from the overlying Triassic
sediments. In the Aralsor-Khobda region, the
section of the formation, instead of the continental
strata, is increased by "recycling” salt-bearing
deposits formed due to the re-deposition of salts, as
well as terrigenous sediments brought from the
sides; interbedding of salt layers with middle and
Upper Permian red-colored terrigenous deposits is
also observed. The redeposition of salts occurs due
to the erosion of domes, the formation of which
probably began at the end of the Kungur time,
which in kazan time almost all come out to the
daytime surface (or to the bottom of the sea),
forming hills — at this time there is a foothill plain,
that is, its relief is "non-zero" - and mini-pools
bounded by these salt domes or "walls" (salt-walled
mini-basins), that is, salt lakes or local stagnant
zones.

On the north-western side, the age analogues
of the recycling thickness (Kazan deposits) are
represented by the Kalinovsky and overlying
hydrochemical horizons. In the future, this process
continued due to the redistribution (extrusion) of
salts and continues to this day — at least four salt
domes are known in the Caspian basin, almost
reaching the daytime surface.

By the beginning of the Triassic period,
almost the entire territory, with the exception of the
southwestern segment - the Astrakhan Arch area) is
land — lake—alluvial, partially coastal plains. In the



CerMeHTa — paloH  ACTpaxaHCKOTO  CBOJIA)
IpezcTaBisieT cO00M CyIly — 03€pHO-aJIIOBUAJIBHBIE,
YaCTUYHO TNPHOpEXKHbIE paBHUHBL. B nanpHeimem
o0macTb BHYTPEHHETO MIenb(a pacimupseTcs B
CEBEpHOM HAIpaBJICHUH, OJHAKO BOCTOYHOM 4YacTH
COXPAHSIOTCS  KOHTHHEHTAJbHBIE  OOCTAHOBKH.
COOTBETCTBEHHO, 3TO MPHUBOAUT K JOBOJIHO
CIIO)KHOMY pacIpelesieHHI0 MOPOA-KOJUIEKTOPOB B
operenax B NEpPBYHD  ouepedb  o0sacTu
KOHTUHEHTAIBHOT'O OCaJKOHaKoIUleHuA. B To ke
BpeMsi IPOJIoJDKaeTcs MpOoLecc MepepacipeesieHus
COJISIHBIX MAacc, POCT KYIIOJIOB M YBEJIHMUCHHUE MYJIb],
a, CJeN0BaTeNIbHO, YBEJINYCHHUE aKKOMOJAIIMOHHOTO
NPOCTPAHCTBA B MEKKYIOJIBHBIX 00nacTsix. B Hux B
3HAYUTEIILHON CTETIEHH aKKyMyJIUpyeTcs
MOCTYNAIOIINNA TEPPUTEHHBIA MaTepHUall, IUIOIIATHOE
pacmpernenieHe KOTOPOro BHYTPH JTHUX oOiactei
TaKKe HEpPaBHOMEpPHO. B  oTmenbHBIX MHHE-
OacceliHax (OPMHUPOBATUCH OYEHb HEBBIIEPKAHHBIE
NpOCIION KOJUIEKTOPOB, HYTO B COBOKYIHOCTH C
WHTCHCUBHBIM PAa3BUTUCM PA3JIOMOB HCKIIOYACT
BO3MOKHOCTH (hopmupoBanusi 3QdextuBHbx [T,
Takue 001acTH TOJKHBI OBITh UACHTHU(PHUIIUPOBAHBI B
npejenax pPernoHaIbHON MOJENH, a caM MOJXOlI K
pa3paboTke 3anexkeil B TaKWX 30HAX JOJDKEH OBITh
UHBIM U TpelycMaTpuBaTh PEXHUM HCTOIICHUS.
3ane:xku B MHHHU-OacceliHax, pacrojiaraBInXcs
BOJIM3W MyTeH MPHBHOCA TEPPUTEHHOTO MaTepuana,
HalpOTUB II03BOJISIIOT MPHUMEHATh TPaIULMOHHBIC
MOJIXOJIBI K pa3padoTKe.

MHorue acmekThl aHaau3a YIIIEBOAOPOIHBIX
cucteM (petroleum systems), B MepByI0 odepenn 00
MCTOYHHUKAX HAJICOJIEBBIX YIIIEBOIOPOJIOB,
MacmTadax M MyTSIX MX MUTPAUU U aKKyMYJSIHN
TaK)Xe BO MHOIOM OCTAalOTCSl AMCKYCCHOHHBIMU. B
HACTOSIIIEEe BPeMsI HUKTO HE OTPULIAET BO3MOXKHOCTH
(opMHpOBaHUS HAJCOJIEBBIX 3alie)ked 3a cyer
YIJIEBO/IOPOJIOB, Cr€HEPUPOBAHHBIX TO/ICOJIEBBIMU
HeTemaTepuHCcKUMH Tommamu. J.-P. Barde ¢
COaBTOpaMHU B KaYECTBE OCHOBHOTO UCTOYHHKA YB B
TPUACOBBIX  OTJIOKCHUAX OTHAACT MPCAIIOYTCHHUC
HIDKHEBU3EMCKHUM OTJIOKEHHUSIM, HO 3Ta TOUYKA 3pCHUS
TpeOyeT moATBepKACHNS. BhIsSBICHHBIE B TPHACOBOM
KOMIIJIEKCE 3aJIeKU CYIIECTBEHHO OTIMYAIOTCS U TIO
coctaBy YB, B 4YacTHOCTH, 3Hau€HHE TIa30BOTO
(akTOopa MOXET OTIMYAThCS B pas3bl. DTO TaKkKe
TpeOyeT  0OBsICHEHUs. MOXHO  TEOPETHUYECKU
MMPEAIIOJIOXKUTE WM HAJIWYUEC KaKUX-TO BHYTPCHHUX
WUCTOYHUKOB TEHEpalud B CaMOM TpPUAacCOBOM
KOMILJIEKCE, HO MTPAMBIX HOJITBep)KJIeHI/Iﬁ 9TOMY HET.

CornacHo Hauboee pacpoCcTpaHEeHHOM
KOHLICNIMK, YIJIEBOJOPOABI W3 BEPXHEH YacTu
MOJICOJIEBOTO  pa3pe3a IpPOPBIBAIOTCS B MEPMO-
TPHUACOBBIE TEPPUICHHBIE TOJIIIHA B 30HAaX Pa3BUTHUA
OPO3HMOHHBIX OKOH COJIAHBIX OTJIOKEHHUH U pPasioMoB,
CHOCOOCTBYOIIUX MUTPaLUU (hronaoB.
CuHKIHHAIBHAS (QOpMa MEXKYIOJNBHBIX  MYJB/I,
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future, the area of the inner shelf expands in a
northerly direction, but continental conditions
remain in the eastern part. Accordingly, this leads
to a rather complex distribution of reservoir rocks
within, first of all, the area of continental
sedimentation. At the same time, the process of
redistribution of salt masses continues, the growth
of domes and the increase of mulds, and,
consequently, the increase in accommodation space
in the inter-dome areas. They largely accumulate
incoming  terrigenous material, the areal
distribution of which within these areas is also
uneven. This process continues throughout the
entire Triassic period and does not end with its end.
In some mini-basins, very unstressed reservoir
interlayers were formed, which, together with the
intensive development of faults, excludes the
possibility of forming effective MRP. Such areas
should be identified within the regional model, and
the approach to the development of deposits in such
zones should be different and provide for a
depletion regime. Deposits in mini-pools located
near the ways of introducing terrigenous material,
on the contrary, allow us to apply traditional
approaches to development.

Many aspects of the analysis of hydrocarbon
systems (petroleum systems), primarily about the
sources of above-salt hydrocarbons, the scale and
ways of their migration and accumulation also
remain largely debatable. Currently, no one denies
the possibility of the formation of suprasalt deposits
due to hydrocarbons generated by subsalt oil-
producing strata. J.-P. Barde and co-authors prefer
the Lower Visean deposits as the main source of
hydrocarbons in Triassic sediments, but this point
of view requires confirmation. The deposits
identified in the Triassic complex also differ
significantly in the composition of hydrocarbons, in
particular, the value of the gas factor may differ
significantly. This also requires an explanation.
Theoretically, it is possible to assume the presence
of some internal sources of generation in the
Triassic complex itself, but there is no direct
confirmation of this.

According to the most common concept,
hydrocarbons from the upper part of the subsalt
section break into Permo-Triassic terrigenous strata
in the zones of development of erosion windows of
salt deposits and faults that promote fluid
migration. The synclinal shape of the inter—dome
mulds, the uneven distribution of pressure, which is
maximum in their central part and decreases to the
periphery, the presence of traps formed during



HEpPaBHOMEPHOE pacHpeleieHUE NaBiICHUs, KOTOPOe
MakCUMaJIbHO B WX LEHTPaJIbHOM dYacTH U
yYMEHBIIAeTCs K Nepudepru, HaIW4ue JOBYIIEK,
00pa30oBaBIIMXCS B MPOLIECCE OCATKOHAKOIIICHUS, —
BCE 3TO CO3[AET MPEANOCBUIKH I (HOPMUPOBAHUS
3anexeit. BoamoskHOCTH (hopMupOBaHUs 3a1ekei YB
HAJICOJIEBEIMH TOpPOJAMH OTPAHHUYEHBbI pasMepaMu
OTAEIBHBIX MYJbJ W BEIMYMHOH BO3MOXKHOU
reHeparuu (OIeHKa BO3MOXHBIX Pa3MEpPOB 3alIeKe,
c(hOopMHPOBaHHBIX FOPCKO-TPUACOBBIMU
OTJIO’KEHUSIMH B TIpEJIeNiaX MYJIbJ, MOKET MIPUBECTU K
(hOopMHUPOBAHMIO 3aIacoB 110 25—35 MJTH T B HanOoJiee
KPYIHBIX MyJIbAaX U 0 5 MJIH T B APYTHX MYJbJax).
MHorouncneHHbIe caebl OUTYMOB MApPKUPYIOT IIyTH
Murpaiud YB BBepx B TOM 4YHCIE W3 3aJIeXKEH,
Pa3pyLIECHHBIX BCJICICTBUE aKTUBU3aLUU
MHOTOUYHUCIIEHHBIX pasiIoMoB 3a cyer
MPOJIOJKAOLIErOCs IBHXKEHU cojied. B nemom pois
pazoMOB  JBOSIKA; C OJHOHM CTOPOHBL, OHU
¢dopmupyroT mytn murpanuu YB B noBymikH, a c
JIpyrol — CO34al0T YCIOBHUS IS Jeraszaluu H
pa3pyllCHUS 3aJIeKEN.

Takum 06pa3om, OCHOBHOH BBIBOJI COCTOUT B
TOM, YTO KaXK7as MyjbJa JODKHA paccMaTpUBATHCA
OTJIENBHBIN OacCeiH, KOTOPHI MOXET CYIIECTBEHHO
OTJINYAThCS KAk pa3pe3oM, TaKk MU COCTaBOM
YIIIEBOIOPOJIOB; OCOOCHHO TO OTHOCHUTCSI K TEM H3
HUX, KOTOpBIE  OCTaBajJHCh  OTrPaHUYEHHBIMHU
COJIIHBIMU CTEHaMH U B TpuacoBoe Bpems. [lis
aJIeKBaTHOTO TIOHUMAaHHSA TOBEACHHUS OTAEIbHBIX
3ajexeil HEeoOXOAMMO MOJEIMPOBAaHME Ha TpeX
YpOBHSIX: BCEro MeradacceliHa, OTAEIHHOTO MUHH-
OacceliHa (3TO OTHOCHUTCS B TEPBYIO OYEpenh K
HanboJiee KPYIHBIM; ONTUMAJbHBIM SBISIETCS TaK
Ha3blBa€Masi TEXHOJOTHUS JIOKAIBHOTO H3MEJIbYCHUS
cetkn 3D ©OacceliHOBOM MoJaenu) W OTAEIbHOI
3aJeXu. OTO TO3BOJIUT HE TOJNBKO IPOBECTH
30HHpOBaHMe (KiIaccU(PUKAILUIO) YK€ OTKPBITHIX
MECTOPOXKACHUM, HO M BBISIBUTH 30HBI, KOTOpBIE
SBISIFOTC ~ HEe(TENepCleKTUBHBIMHA,  HO  TIOKa
HEJOCTaTOYHO  OMOMCKOBaHBL. O  KOHKPETHOM
PACIOJIOKEHUN TaKUX 30H [OKAa MOXKHO TOBOPHUTH
TOJIBKO TUIOTETHYECKH, HO COBEPILICHHO OYEBUIHO,

YTO  HEBBIABICHHBIH  TIOTCHIMA  TPHACOBOTO
komiiekca Ilpukacnuiickoir HITI eme ouenb
CYILIECTBEHHBIH.
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sedimentation - all this creates prerequisites for the
formation of deposits. The possibilities of
formation of hydrocarbon deposits by above-salt
rocks are limited by the size of individual mulds
and the magnitude of possible generation (an
assessment of the possible size of deposits formed
by Jurassic-Triassic deposits within the mulds can
lead to the formation of reserves of up to 25-35
million tons in the largest mulds and up to 5 million
tons in other mulds). A separate problem is related
to the prediction of conditions for the destruction of
deposits. Numerous traces of bitumen mark the
upward migration routes of hydrocarbons,
including from deposits destroyed due to the
activation of numerous faults due to the continued
movement of salts. In general, the role of faults is
twofold; on the one hand, they form routes of
hydrocarbon migration into traps, and on the other
hand, they create conditions for degassing and
destruction of deposits.

Thus, the main conclusion is that each mulda
should be considered a separate basin, which may
differ significantly in both the section and the
composition of hydrocarbons; this especially
applies to those of them that remained confined by
salt walls during the Triassic period. For an
adequate understanding of the behavior of
individual deposits, modeling is necessary at three
levels: the entire mega-basin, a separate mini-basin
(this applies primarily to the largest; the so-called
technology of local grinding of the 3D pool model
grid is optimal) and a separate deposit. This will
allow not only to carry out zoning (classification)
of already discovered fields, but also to identify
areas that are oil-promising, but have not yet been
sufficiently searched. The specific location of such
zones can only be discussed hypothetically, but it is
quite obvious that the undetected potential of the
Triassic complex of the Caspian oil and gas
province is still very significant.
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Experience in the oil and gas industry for more than 20 years.
He worked in various research centers and operating companies.
He worked at facilities located in the Volga-Ural, Timan-
Pechora, East Siberian, Caspian, Mangyshlak and Dnieper-
Donetsk sedimentary basins.

JIOKJ'Ia}I‘lI/IK: 3H}IH Xaac — 3aMecTHTeJb reHepajbHOro
AMPEKTOPA 0 TEXHMYECKMM BOIPOCaM.

OCHOBHBIC HAIPABIECHUS ACATSIBHOCTH: KOOPIUHAIUSA PadoT
no oreHke 3amacoB mo cucreMe SPE PRMS u pabor rpynn
r€0JIOTOB U MHKCHEPOB, OTBEYAIOIHMX 3a YBCINYCHUC IIO6I)I‘II/I
Hedtu Ha Teppurtopun Kazaxcrana um AszepOaiimkana. Mmeer
34-neTHuii onbIT pa3paboTKU He(YTETA30BBIX MECTOPOKICHHN B
kommnanusix Chevron CIHA, ConocoPhillips 1 TNK-BP B
Poccun. Cneunanusupyercs B obnactu 3aBogHeHus, MYH u
TPU3.

Speaker: Andy Haas, Deputy General Director for
Technical Issues.

Brief information about scientific and industrial activities:
coordination of work on the assessment of reserves under the
SPE PRMS system and the work of groups of geologists and
engineers responsible for increasing oil production in
Kazakhstan and Azerbaijan. He has 34 years of experience in
the development of oil and gas fields in Chevron USA,
ConocoPhillips and TNK-BP in Russia.

Mr. Haas specializes in the field of flooding, methods of
increasing oil recovery and hard-to-recover reserves.

Komnnexropst TPHUACOBBIX 3anexein The reservoirs of the Triassic deposits were
oOpamiieHus IMpukacnuiickot  formed during of active tectonic processes, which
He(TEra30HOCHON nposunimu led to their lithological diversity and porosity-

dopmupoBaniick B ycioBHsx akTHBHBIX permeability disunity in relatively small areas.
TEKTOHUYECKHX MPOIIECCOB, YTO MPUBENO K ux This is one of the main problems preventing an
JIMTOJIOTHYECKOM pa3sHO0Opa3HOCTH u
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(GUIBTPAIIMOHHO-EMKOCTHON Pa300IIeHHOCTH
Ha CPAaBHUTEIIBHO MAaJbIX IUIOMAIAX. ITO
ABIIIETCS OJHOW M3 OCHOBHBIX IpoOieMm,
MPETSTCTBYIOIINX MOBBIIICHUIO
koa(ddurmenta u3snedenus Hehptu (KUH) u3
ITUX 3AJICIKEH.

MupoBbie aHanoru nokassiBatot, uro KNH
B AQHAJIOTMYHBIX  TPUACOBBIX  3aJeXKax
cocrapysieT 20-40 % npu akTUBHOM akBudepe
u 10 20% 1npu OTCYTCTBUHM aKTHBHOI'O
akBH(epa ¢ opraHusanuent 3aBoOJHEHHUS.

s noseiennst KMH tpuacoBbix 3anexen
PEKOMEHJIyeTCsI ~ KOMIUIEKCHBIA  TOJXOJ,
BKJTIOYAIOIIUI B ce0s CIIeyIONIHe 3aJauu:

¢ T'eomormueckue HCCJICTOBAHUS,
HAaIllpABJICHHBIE HA ONPEACIICHUE YCIOBUU
dbopMHpOBaHHUS  KOJUIEKTOPOB,  (DaKTOPOB,
BIMAONMX Ha kKadectBo DOEC wum  mx
CBSI3aHHOCTH T10 TUIOIA/IA U pa3pesy.

*  Pabortsl, HaIpaBJICHHbIE Ha
omnpeaeieHue Ha4yaJIbHOTIO, TEKYILEeTro

SHEPreTUYECKOr0 COCTOSIHUSI U MEXAHU3MOB
BBITECHEHHUs HE(TH 1O IUIOMIATU M pa3pes’y
3aJIeKen

® Brimonnenue IIPOCKTOB,
HaIlTpaBJICHHBIX Ha OIIpCACIICHUC
3KOHOMHNYCCKH peHTa6eHBHBIX BapuaHTOB

pa3paboOTKH ¥ BEIOOPA TEXHOJIOTHN 3aKAYKHU C
uenbto [1I1J] u BeITecHeHUs HETH.

Pemenne sTuX 3amay mMo3BONUT pa3padoOTaTh
3¢ deKTUBHBIE METO/IbI pa3paboTku
TPUACOBBIX 3alie)KeH, KOTOpPHIE IO3BOJIST
nosbicuTh KMH 1 ob6ecnieunts peHTabenbHy0
001Uy HE(PTH U3 ATUX 3aIEKEH.

increase in the oil recovery coefficient (RF) from
these deposits.

World analogues show that the RF in similar
Triassic deposits is 20-40% with an active aquifer
and up to 20% in the absence of an active aquifer
with the organization of waterflooding. To
increase the RF of Triassic deposits, an integrated

approach is recommended, including the
following tasks:
. Geological studies aimed at determining

the conditions for the formation of reservoirs,
factors affecting the quality of reservoir quality
and their connectivity
. Reservoir studies related determining the
initial, current drive mechanism of oil
displacement
. Studies related to economics and aimed at
determining a profitable viable option for the
development and injection technology selection
Solving these problems will allow to develop
effective methods for the development of Triassic
deposits, which will increase the RF and ensure
profitable oil production from these reserves.
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OIIBIT UCITBITAHUA ITIJIACTOB HA IPUEMUCTOCTSD C LHEJIBIO OPTAHU3ALIMU
CUCTEMBI I HA KAPBOHATHBIX MECTOPOKJIEHUAX AO
«MAHTHCTAYMYHAWTI A3»

Hypmyxan Bosaar Anndekyiibl
@uiauan TOO «KMI' Unsxknaupunn «KasHUIIUMymnaiirasy,

r. Akray, Pecny0imka Ka3axcran
e-mail: B.Nurmukhan@kmge.kz

EXPERIENCE OF TESTING FORMATIONS FOR INJECTION WITH THE PURPOSE
OF ORGANIZING A RPM SYSTEM AT CARBONATE FIELDS OF
MANGISTAUMUNAIGAS JSC
Nurmukhan Bolat Alibekuly,

Ouiauan TOO «KMI' Unxknaupunnr « KasHUIIUMymnaiirasy,

r. Akray, Pecny0immka Ka3axcran

OCHOBHBIE

nonbop I'TM.

B noknane mpencraBieHbl ONMUCHIBAIOTCS
re0JIOTHYECKOe CTPOEHHUE, KpaTKOe TeKyllee
COCTOSIHHE pa3paboTku KapOOHATHBIX
MECTOPO’KICHUH, OTBIT HCIIBITAHUS TIACTOB Ha
IPUEMUCTOCTbH C LEJIbI0 OPTraHU3aUU CUCTEMBI
TIIII. Pazpaborana KOHIIENTyaIbHast
TEXHOJIOTHS, albTepHATHUBHAs TPaJULIMOHHON
BTOPUYHOMY METONY.

AO «ManrucraymyHaiiras» paspadarbiBaer 15
MecTOpokIeHu. Hapsny ¢ KpynHbIMHM Takue
kak Kanamxkac, JXKerbi6ait u Acap umerorces psj
MECTOPOXKICHUH  HEPTEHOCHOCTh  KOTOPBIX
OpUypoYeHa K KapOOHATHBIM OTJIOKEHUSIM
TPUACOBOTO BO3pacTa. ['eosornyeckue 3anacsl
KapOOHATHBIX OTJIOKEHUN COCTaBIAIOT 4,2 % OT
Bcex 3amacoB AO «MaHrucraymyHaiirasy,

u3pnekaemple 2,7  %.  MecropoxaeHus
pa3pabaThIBalOTCA HA €CTECTBEHHOM PEXUME, U
opraHu3anusa CHUCTEMBbI noaACpIKaHUA
IUIaCTOBOTO JTaBJICHUS SBIISIETCS

MEepBOCTETICHHOMW 3amadeil. B maHHOW paboThI

MNPUBCACHBI PE3YJIbTATBI 11O  OIPCACICHUIO
MPUEMHUCTOCTU TPOAYKTHUBHBIX ILIACTOB H
pa3pa6 OTaHa  KOHLCHUTYaJIbHAsA  TCXHOJIOI'UA

noAACpKaHus IJ1aCTOBOI'O JJaBJICHHA.

18

Joxkaagunk: Hypmyxan bBouar Aambekynbl— Benymumii
UHXEHep CIIykO0bl pazpaboTku MectopoxaeHuit AO MMI'.
HaIpaBJICHUs
MIPOEKTHON JTOKYMEHTAllUU Ha pa3pabdOTKy MECTOPOXKACHUN U

JACATCIIBHOCTH COCTaBJICHHEC

Speaker: Nurmukhan Bolat Alibekuly — Leading Engineer
of the Field Development Service of MMG JSC. The main
directions are the preparation of project documentation for the
development of deposits and the selection of GTM.

The article describes the geological
structures, a brief current state of the
development of carbonate deposits, the
experience of testing reservoirs for injectivity in
order to organize a reservoir pressure
maintenance system. A conceptual technology
has been developed that is an alternative to the
traditional secondary method.

Mangistaumunaigas JSC is developing 15
fields. Along with large ones such as Kalamkas,
Zhetybay and Asar, there are a number of oil
fields whose oil content is confined to carbonate
deposits of the Triassic age. Geological reserves
of carbonate deposits account for 4,2% of all
reserves  of  Mangistaumunaigas  JSC,
recoverable 2,7%. The fields are developed in a
natural regime and the organization of a
reservoir pressure maintenance system is a
paramount task. This paper presents the results
of determining the injectivity of productive
formations and developed a conceptual
technology for maintaining reservoir pressure.
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BO3MOXHOCTH YBEJINYEHUSA HEGTEOTIAYNU B HU3KOITPOHULLAEMbIX
IVIACTAX
Ieitman [lypadmapu
Ha3ap6aeB Yuusepcurert, llIxosa I'opHoro nesna u Hayk o 3emue,
r.Acrana, Pecnyosiuka Kazaxcran
e-mail: peyman.pourafshary@nu.edu.kz

TRY ENHANCED OIL RECOVERY IN LOW PERMEABLE FORMATIONS
Peyman Pourafshary
Nazarbayev University, School of Mining and Geosciences
Astana, Republic of Kazakhstan

Hoxanaguuk: Ileiiman Ilypapmapu

OcHOBHEBIE

iacra.

DKCIeprUMEeHTATbHBIS/MOICTbHBIC
yBeNM4YeHUS HedTeoTnayn IiacToB, TeXHONOTHS JOOBIYU U
Ontummzanus 100buu, CTUMYJISIUN CKBOXKHH U TOBPEXKICHUE

IIpodeccop nedterazororo neno HazapbaeB YHmBepcuTerTa,
HIxona I'opHoro aena u Hayk o 3emiie

HalpaBJICHUA JCATCIBHOCTHU:

HCCIIEOBAHUS METOJIOB

Speaker: Peyman Pourafshary

Professor, Petroleum Engineering Nazarbayev University, School
of Mining and Geosciences

Research area:

Experimental/Modeling Studies of Enhanced QOil
Methods, Production Engineering and Production Optimization,

Recovery

Well Stimulation and Formation Damage

MVH

Hcnonb3oBanue
pacnpoCTpaHEHHOU MTPAKTUKOM B KOJUIEKTOPAX C
HU3KOH NPOHUIAEMOCTBIO, OJJTHAKO €CTh JaHHBIE
00 ycremHoMm npumeHeHnn MVYH Ha Takux

HE SABJISICTCA

MECTOPOKICHHUSX.
OIyOJIMKOBAaHHBIX
YCIICIITHOM

Cy1iecTByeT  MHOXECTBO
cTaTel W  OT4ETOB 00
MPUMCHCHHH  3aKa4ykKWl  rasa,
3aBOJHEHUS MOBEPXHOCTHO-aKTUBHBIMHU
BEILIECTBAMU (ITAB) u 3aBOJIHCHUS
HAHOXKUIKOCTSIMA B J1a0OPaTOPHBIX YCIOBHUSAX
JUISL  YTYYIICHUS KaNWULIPHOH TIPONMUTKU U
HepTeoTmaun. Takke ecTh  JIaHHBIE O
MPUMEHEHUN TaKUX METOJIOB KaK 3aKavka raza
YMHOE 3aBOJHEHHE (BOAOW) Ha pealbHBIX
MECTOPOKIACHUSX.
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Enhanced oil recovery is not a common
practice in reservoirs with low permeability,
but there are several reports that some of these
methods work at the field scale. There are
published reports on successful
implementation of gas flooding, surfactant
flooding, and nanofluid flooding at the lab
scale to improve the imbibition and oil
recovery. At the field scale methods such as gas
flooding and smart water flooding are reported.

An EOR Option: Adjusting Injection Water.

Engineered water (changing ions or salinity
in the injected water to improve the
imbibition).

It is another EOR option.
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Liu, G., Jiang, F., Ge, L., Zhang, Q., Chen, X., Fan, Z. and Wang, J., 2023. Investigation of salinity and

ion effects on low salinity water flooding efficiency in a tight sandstone reservoir. Energy Reports, 9,
pp.2732-2744.
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OcHOBHast uues MOATOTOBUTH  BOAY,
U3MEHUB MOHHBIA cocTaB. Ui  yiIydlIeHHs
OTJIeNIeHUsT He(TH OT MOPOABI 3aJIEHCTBYIOTCS
pa3JIMYHbIE MEXAaHHU3MbI 32 CUET HW3MEHEHUS
TakKMX  [apaMeTpoB, KaK I[OBEPXHOCTHOE
HATSDKCHHE U cMadnBaeMocTh. [logbop au3zaiina
BOJIbI IPOBOJUTCS SKCIIEPUMEHTAIBHBIM ITyTEM B
naboparopuu.

The main idea is to design a water by
changing ions  composition.  Different
mechanisms are involved to improve the
detachment of the oil from the rock by
alteration in parameters such as IFT and
wettability. The main target is to design this
water, which is an experimental study.
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Kashiri, R., Garapov, A. and Pourafshary, P., 2023

. Effect of pH on the Dominant Mechanisms of Oil

Recovery by Low Salinity Water in Fractured Carbonates. Energy & Fuels, 37(15), pp.10951-10959.

Jns mpuMeHeHUsT Ha MECTOPOXKICHHUSX C
TPYJHOU3BIICKACMBIMHU 3allacaMl  HEOOXOJIUMO
MPOBECTH CKPUHUHT TECT, CIPOEKTUPOBATH
IU3aiH W a”HaliM3 ¢  HMCHOJb30BaHHEM
MoJeaupoBaHus. JJaHHBIN METO MOXKET PEIIUTh
pa3iuyHbIe poOJIEMBI, CBsI3aHHBIEC c
He(dTeoTIauCH.

IIpumenenue nanHoro meroaa B Kaszaxcrane
OCJIO)KHEHO TI0 psAIy TMPUYUH: JOCTYITHOCTh
BOJIbI, HAJIMYME HA3eMHOW WHQPPACTPYKTYPHI H
MAaJIBIA ONOBIT Hcnojib3oBanusd MYH B nenowm.
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It is an option to work on a screening
project, experimental design, and simulation
analysis of an EOR method for a field with tight
condition.

This is a novel approach and may solve
some problems related to recovery.

There are challenges such as availability
of water, surface facilities, and EOR
experience in Kazakhstan, but we need to start
from a point!



OPI'AHM3ALMS CUCTEMBI IIIJI HA AIITCKOM 3AJIE’)KH MOPCKOI'O
MECTOPOXJIEHNA POCCUMCKOI'O CEKTOPA KACITUHMCKOI'O MOPS
IIsipkoBa Kcennst UropeBna
000 «TYKOUJI-UHKUHAPHHT»

r. Mocksa, Poccuiicks genepaumst
e-mail: Kseniya.Pyrkova@Ilukoil.com

ORGANIZATION OF THE RPM SYSTEM AT THE APT DEPOSIT OF THE OFFSHORE
FIELD OF THE RUSSIAN SECTOR OF THE CASPIAN SEA

Pyrkova Ksenia Igorevna
«LUKOIL-Engineering» LLC
Moscow, Russian Federation

JNoxknaguuk: IIeipkoBa Kcennss Uropesna— Mmxenep otnena
I'€0JIOT0O-TEXHOJOTHYECCKOI'O obecrieyeHust p33pa6OTKI/I
MPUOPUTETHBIX MECTOPOKIECHUHN.

OCHOBHBIC HampaBlIeHUs AesITeIbHOCTH: OnBIT paboTEI OoJiee S5 et
B 00JIACTH TPOCKTUPOBAHHS Pa3pabOTKH MOPCKUX MECTOPOKICHHIA;
paboTa B cocTaBe MyJIbTUAUCIUIUIMHAPHON TPYIIIHI IO TTOJITOTOBKE
«KoHIIETIIIMHU OCBOCHUSI MECTOPOXIAEHUA M CTpyKTyp CeBepHOro
Kacnusiy; umeer mnyOnukanuu Hay4yHBIX cTaTel, yd4acTByeT B
MCKAYHAPOAHBIX HAYYHO-TCXHUYCCKUX KOH(I)CpeHHI/ISIX.

Speaker: Ksenia Igorevna Pyrkova — Engineer of the Department
of Geological and Technological Support for the development of
priority deposits.

Brief information about scientific and industrial activities: Work
experience of more than 5 years in the field of designing the
development of offshore fields; work as part of a multidisciplinary
group for the preparation of the "Concept of the development of
deposits and structures of the Northern Caspian™; has published
scientific articles, participates in international scientific and technical

conferences.

PaccmaTtpuBaemoe HedTerasokoHIeHCATHOE
MecTopoxaeHHEe OTKpPHITO B 2005 T., BBEJCHO B
pa3paboTky B 2016 .

[TpoMbinIeHHBIE  3amachkl  YIJIEBOJOPOJIOB
MPUYPOUYECHBI K TEPPUTEHHBIM U KapOOHATHHIM
OTJIOKEHUSIM IJ1aCTOB HUKHEMEJIOBOTO
(HEOKOMCKOTO  Hagbspyca,  amnTckoro |
aTbOCKOTO SPYCOB) M FOPCKOTO (BOJKCKOTO
PETHOHANIBHOTO fApyca, KelJIoBeickoro u 0Oar-
0ailoCcCKOTO SIPYCOB) BO3PACTOB.

Ha ceromusmnuuii 1eHp B pa3paboTKy
BBEJICHBl 3aJie)kKb HEOKOMCKOTO Haabsipyca u
yuaacTok OIIP antckoi 3anexu.

[To anTckoil 3anexu, XapakTepU3yrUIEHcCs
Hu3kumMu @EC (nponunaemocts ~1,2-5 M/]), Ha
MEPBOM 3TaIe OCBOEHHUS ObLIO IPHUHSTO PElIEHUE
MPOBECTU OMBITHO-TIPOMBIIIIJICHHBIE PabOTHI IO
onpoOOBaHUIO MHOTO30HHOTO THJIpOpa3phiBa
IiacTa (MI'PII) B IOOBIBAIOIIX
TOPU3OHTAIIBHBIX CKBAKMHAX U 3aKAYKE BOJBI U
raza B Ta30BYyl WIanKy Uil MOAJAEpKaHUs
mactoBoro jgasinenus. [Iposenenne OIIP Gbuto
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The oil and gas condensate field in question

was discovered in 2005 and put into
development in 2016.
Industrial  hydrocarbon  reserves are

confined to terrigenous and carbonate deposits
of the Lower Cretaceous (Neocomian Upper
tier, Aptian and Albian tiers) and Jurassic
(Volga regional tier, Kellovian and Bat-Bajos
tiers) ages.

For the present, a deposit of the Neocomian
nadyarus and a section of the PIW Aptskaya
deposit have been put into development.

According to the Apta deposit,
characterized by low Filtration and capacitance
properties (permeability ~1.2-5 mD), at the
first stage of development, it was decided to
conduct pilot work on testing multi-zone
hydraulic fracturing in producing horizontal
wells and pumping water and gas into the gas
cap to maintain reservoir pressure. The PIW
was planned to be carried out on a site
including two production wells with a
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3alJIaHUPOBAHO HA y4YacTKe, BKIIOYAIOIIEM JBE
JNOOBIBAIOIINE CKBOKUHBI C TOPHU3OHTAIBHBIM
okoHuyanreM 1000 M, 0JIHy ra30HarHeTaTEIbHYIO
CKBA)KMHY C TOPU30HTAIBbHBIM cTBOJIOM 1500 M 1
OIHY  BOJOHArHEeTaTelIbHYI0  CKBOXUHY C
rOpU30HTAIBHBIM cTBOJIOM 1000 M.

B 2019 r. Hawanoch OypeHHE CKBaKHH
yuactka OIIP, cnycrs mosrona mocie BBoJa B
pa3paboTKy ObLIH BBITIOJIHEHBI paboThl o MI'PIT
Kak Ha J0OBIBAIOIIEM, TaK M HAarHeTaTeIbHOM

donnme.  @DparMeHT  KapThl  pa3MEUICHUS
OpOOYpPeHHBIX W TPOCKTHBIX CKBaXHH Ha
ANTCKYIO 3aJIEKb MECTOPOKACHUS co

CXeMaTU4HbIM pasMmelienuem tpemuH MIPII
npelacTaBleH Ha pucyHke 1. I3menenue
napaMeTpoB paboThl CKBaXHH A0 ¥ mmociie MI'PIT
npezcTaBieHbl B Tabiuue 1. MoxHO caenath
BBIBOA, 4T0 paboTel mo MI'PII Ha Bcem donme
IIPOBEJCHBI YCIIEUIHO.

[Ty
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horizontal end of 1000 m, one gas injection
well with a horizontal trunk of 1500 m and one
water injection well with a horizontal trunk of
1000 m.

In 2019, drilling of the wells of the PIW site
began, six months after commissioning, work
on multi-zone hydraulic fracturing was carried
out both at the production and injection fund. A
fragment of the map of the placement of drilled
and designed wells on the Aptskaya deposit of
the field with a schematic placement of multi-
zone hydraulic fracturing fractures is shown in
Figure 1. Changes in the parameters of wells
before and after multi-zone hydraulic
fracturing are presented in Table 1. It can be
concluded that the work on multi-zone
hydraulic fracturing on the entire fund was
carried out successfully.

/ / /mw-: .\.‘_

k8.2

Pwuc.1. Fig.1. A fragment of a map of the placement of drilled and designed wells on the Kopt deposit
of the deposit with a schematic placement of cracks of a MZF.

Table 1. Changes in well operation parameters before and after MZF

Parameters Well Ne1 Well Ne2
. Before MZF 23 30
Qil flow rate, t/day After MZE 108 571
Fluid flow rate, Before MZF 28 36,5
m3/day After MZF 245 314

a) production wells
Parameters Well Ne3 (water) Well Ne4 (gas)
Intake capacity. M3/da Before MZF 325 129 400
pactty, y After MZF 644 159 700

6) injection wells

Ha MECTOPOKIECHUH pEryJIIpHO
BBITIOJIHSIFOTCS.  KOMILJIEKCHI THUPOJIMHAMUYECKUX

uccienoBanuii  ckBaxuH. [lo  pesynbTaram
TEKYIIMX KOMIUIEKCHBIX T'MJIPOAMHAMHYECKUX
UCCJIEIOBaHUM u aHaym3a ¢barou0B
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Complexes of hydrodynamic studies of
wells are regularly performed at the field.
According to the results of the current
comprehensive hydrodynamic studies and
fluid analysis of the water injection well of the



BOJIOHArHETATEJIbHOM CKBAXKUHBI MECTOPOKICHHUS,
npoBoIUMBIX B 2022 T., 00BEKT XapaKTepu3yeTcs
KaK MPOHUIIAEMbII BOJOHACKIIIICHHBIN KOJIJIEKTOP,
oOecrieunBarONIMil  3aKaykKy BOJbl B IUIACT C
MaKCUMaJIbHOM KPaTKOBPEMEHHO
TIPUEMHCTOCTHIO Ha ypoBHe 240 M/cyT.

Ha ocHOBaHMM HMEIOIIUXCS HCCICAOBAHUM
2020-2022 rr. BBIIOJIHEH CONOCTABUTEIIbHBIN
aHaIM3 1o pe3yibTaram HCCICA0BAHUM
MJIACTOBOTO JIABJICHUS HA TJIyOMHE KPOBJIM IUIacTa
anTCKUX BOJIOHACHIIIICHHBIX OTJI0KEHHU I
BOJIOHArHETATENIbHOW CKBaXWUHBI. (OTMeuaeTcs
CYIIECTBEHHBIN POCT JIaBJICHUS B 30HE 3aKAuKu
BojbI (¢ mtoHs 2020 1. mo okTsa0pe 2022 1. — Ha
17%).

B kadecTBe HCTOYHHUKOB BOJAOCHAOKCHUS
cuctemsbl [II1J] wucmonp3yeTcss MOATOTOBICHHAS
miacToBass M Mopckas  Bojabl. J(uHamuka
KOJINYECTBA 3aKauYKU MOPCKOM BOJABI 3aBHUCUT OT
JTUHAMUKHA JI0OBIYH IJIACTOBOM BOJIBL.
BopgonarnerarenpHas CKBaXXHHA B HavalbHOM
nepuoje XapakTepu30BaIach CHIDKCHUEM
MIPUEMHUCTOCTH U MIEPUOJAUYECKOMN IKCILTyaTaIeH.
Bo3MoxHO, HH3Kasi NPUEMHUCTOCTh CKBaKHUHBI
OblIa CBs3aHA C TEM, YTO KAa4yeCTBO MOATOTOBKHU
HarHeTaemoi BOJBI COOTBETCTBOBAJIO
TpeOOBaHUAM areHra, 3aKauylBaeMoOro B
HEOKOMCKHI TUIACT, UMEIOIIEro 0oJiee BBICOKYIO
nponunaemMoctb. Ilocne mnpuHsTHS Mep 1O
COOJIFOJICHUIO Ka4yecTBa ITOJATOTOBKH BOJBI JUIS
3aKavyku paboTa CKBaKUHBI CTaOMIM3UPOBAIACH.
B nacrosimiee BpeMsi cocTaBlieHa M BBITIOJHSIETCS
nmporpaMmma JabopaTopHbIX paObOT JIsl HOBBIICHUS
KadyecTBa 3aKauMBaeMOro areHra ¢ IeJbI0
nosbieHus g dextuBHocTH cuctemsl [II1/] Ha
arTCKOM 3aJIE)KH, B TOM YHCIIE:

- ICCIIEJIOBAaHUE PEAreHTOB;
- ICCJIEIOBAaHUE COBMECTUMOCTUA MOPCKOM BOJIBI C
IJIACTOBOM BOJOW B MPUCYTCTBHUM HHTHOUTOpA
COJICOTIOKCHUM;

- UCCIIEI0BAHUE BIIUSHUSA peanbHOU
3aKauynuBaeMON BO/JIbI npu T Ha
(GWIBTpallMOHHBIE CBOWCTBA KEPHa,

- MOJEIUPOBaHME  IpoIecca  MOArOTOBKU

IUTaCTOBOM BOJBI JJIsi OOecleyeHus KadecTBa B
cootBeTcTBUH TpeboBanusMm OCT 39-225-88.

- TEXHOJIOTUH pa3pabOTKH HU3KOIMPOHHMIIAEMOH,
MO/Ira30BOM 30HBI ANITCKOI HEPTEra30BoOM 3aIexKu
Ha y4YacTKe BKJIIOUYEHHEM OJHON MHOIr03a00WHON
TOOBIBAIOIIECH CKBAKHWHBI, 3aIlUIAHUPOBAHHOW K
Oypenuto B 2024 r. ¢ NpoJOIKEHUEM 3aKauKH B
IUTaCT BOJBI M ra3a B Ta30BYIO LIATKY.
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field, conducted in 2022, the object is
characterized as a permeable water-saturated
reservoir that provides water injection into the
reservoir with a maximum short-term pick-up
at the level of 240 m®/day.

Based on the available studies of 2020-
2022, a comparative analysis was performed
based on the results of studies of reservoir
pressure at the depth of the roof of the Aptian
water-saturated sediments of a water injection
well. There is a significant increase in
pressure in the water injection zone (from
June 2020 to October 2022 — by 17%).

Prepared reservoir and seawater are
used as sources of water supply for the MRP
system. The dynamics of the amount of
seawater injection depends on the dynamics
of reservoir water production. The water
injection well in the initial period was
characterized by a decrease in pick-up and
periodic operation. It is possible that the low
intake capacity of the well was due to the fact
that the quality of the preparation of the
injected water met the requirements of the
agent injected into the Neocomian formation,
which has a higher permeability. After taking
measures to comply with the quality of water
preparation for injection, the operation of the
well has stabilized. Currently, a program of
laboratory work has been compiled and is
being carried out to improve the quality of the
injected agent in order to increase the
efficiency of the MRP system at the Apta
deposit, including:

- reagent research;

- study of the compatibility of seawater
with reservoir water in the presence of a salt
deposition inhibitor;

- investigation of the effect of real
injected water at MRP on the filtration
properties of the core;

- modeling of the process of reservoir
water preparation to ensure quality in
accordance with the requirements of OST 39-
225-88.

technologies for the development of a
low-permeable, sub-gas zone of the Apta oil
and gas deposit at the site by including one
multi-hole production well planned for
drilling in 2024 with continued injection of
water and gas into the gas cap.



HOBBIINEHUE DOPEKTUBHOCTHU PABPABOTKHN HU3KOITPOHUIIAEMBIX
KOJUIEKTOPOB C HCITOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOT U
HE®TEU3BJIEYEHUSA U UHTEHCUO®UKALIUU 1OBbIYY HE®PTU
bpasuueBa T.b., bpaBuues K.A.
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IMPROVING THE EFFICIENCY OF THE DEVELOPMENT OF LOW-PERMEABILITY
RESERVOIRS USING MODERN TECHNOLOGIES OF OIL RECOVERY AND
INTENSIFICATION OF OIL PRODUCTION
Bravicheva T.B., Bravichev K.A.

Gubkin Russian State University of Oil and Gas (NRU)

Moscow, Russian Federation

Joxunanuuk: bpasuyeBa Tarbana bopucoBHa — xangunar

TEXHUYECKUX HayK, AOIECHT Kadeapsl pa3pabOTKu U SKCIUTyaTalluu
He(TSHBIX MECTOPOXKICHUN.

OcHOBHBIC HaIlpaBJICHUS neaTeabHOoCTH: OMBIT paboTel OoJee 50
JeT B OOJIACTH MPOEKTHPOBAHHS Pa3pabOTKH MECTOPOKIACHUH C
TPYOHOW3BIEKAEMbIMH 3amacamMu He(TH.
ONyOJIMKOBAaHHBIX CTaTed B IUTUPYEMBIX H3MaHUAX. MHmekc
TUTHPYEMOCTH Xupiia — 6.

Speaker: Tatiana Borisovna Bravicheva — Candidate of
Technical Sciences, Associate Professor of the Department of
Development and Operation of Oil Fields.

Brief information about scientific and production activities:
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Experience of more than 50 years in the field of designing the
development of fields with hard-to-recover oil reserves. Author of
more than 40 published articles in cited publications. The Hirsch

OCHOBHYIO J10JII0 pa3pabaTbiBaeMbIX H
BBOJAMMBIX B OCBOCHHME TpPYAHOU3BIIEKAEMbIX
3anacoB HedTel 3anaaHoit Cubupu cocrapiser
3amachl JETKOW HEePTH B HU3KOMPOHHUIIAEMBIX
TEeppPHUreHHbIX KoJulekTopax (mopsaka 80%), B To
BpeMs KaK UX BbIpaboTka He mpesbimaer 17%.

P a3pa60TI<a YKa3aHHBIX 3araCcoB
OCYIICCTBIIACTCA C HUCITIOJIB30BaAHNEM
3aBOJHCHUA Ha OCHOBC MMPUMCHCHUA

TOPU30OHTAJIBHBIX CKBa)XHMH, 3apC3KU OOKOBBIX
ctBonoB (3bC), ruapaBIuyeckoro pas3pbiBa
nJacTa.

HecMoTpst Ha AOCTUTHYTBIE PE3YJIBTATHI,
MMEET MECTO CYIIECTBEHHOE  3aBBINICHUE
pacueTHBIX  TOKazaTened  pa3pabOTKu MO
cpaBHeHHIO C (akTuueckumu. Hmeer wmecto
BBICOKMI TeMIl MajgeHus ACOUTOB: TO POy
ckBaXWH 3a 90 CyToK AeOWT MO JKHIKOCTH
cHusmiics 110 60 u 87%.

[IpoBenenHsIit aHaJIm3 OCHOBHBIX
npobieM pa3paboTku HCCIIETyEMBIX
MECTOPOXKJACHUA  yKa3blBa€T HA  HUBKYIO
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citation index is 6.

The main share of hard-to-recover oil
reserves in Western Siberia being developed
and put into development is light oil reserves in
low-permeable terrigenous reservoirs (about
80%), while their production does not exceed
17%. The development of these reserves is
carried out using flooding based on the use of
horizontal wells, cutting of side shafts (CSS),
hydraulic fracturing.

Despite the results achieved, there is a
significant overestimation of the estimated
development indicators compared to the actual
ones. There is a high rate of decline in flow
rates: for a number of wells in 90 days, the flow
rate for liquid has decreased to 60 and 87%.

The analysis of the main problems of the
development of the studied deposits indicates
the low efficiency of the subsystem for
maintaining reservoir pressure during flooding,
including due to colmatation of low-
permeability intervals by solid suspended
particles contained in the injected water.
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3 PEKTUBHOCTHIO TOACUCTEMBI TOJCPKAHUS
IUTACTOBOI'O JIaBJIEHUS NpPU 3aBOJHEHHUM, B T.4.
BCJIEJICTBHE KOJbMATallUM HU3KOIPOHULAEMBbIX
MHTEPBAJIOB TBEPABIMU B3BELICHHBIMU
YacTUL[AMM, COJEP)KAIIMMUCS B 3aKayMBaeMOil
Boze. IlosTomy 3anexu paspabarbiBaroTCa IpU
[aJIEHUH I1J1aCTOBOI'O IaBJICHUS, a TOOBIBAIOLIHE
CKB&KUHBl — IPHU BBIHYKJIECHHOM CHUXEHHUU
3a00HHOTO JaBICHMUSL.

[Ipu cHmwxeHun 3a00MHOTO HABICHHS C
pocToM 3G (EKTUBHOIO HANpPSKEHMsT Kak B
caMoOM IIjJacTe, Tak U B OCOOEHHOCTH BOIM3H
JOOBIBAIOLINX CKBa)XXMH IPOTEKAOT
ne(GOpMaLMOHHBIE TPOLECCHI, MPUBOIAIINE K
CHMIKEHHIO (GUIBTPALIMOHHO-EMKOCTHBIX
CBOWCTB, a B psjie CIIy4aeB, K HEOOpaTHUMBIM
norepsm  @DEC, pa3pylieHd0  TIIMHHCTOrO
LEMEHTA, IUCIIEPTUPOBAHUIO INIMHUCTBIX YACTHIL
HOTOKOM  (prromza, 3aWiIMBAaHUIO  IEJIEBOTO
¢uIbTpa, CKOIUIEHNIO HEBBIHECEHHOT'O 0CAJKa B
HukHel yactu ['C.

[IpuBeneHbl  pe3ynbTaThl  ajanTaluu
HUJIPOAMHAMUYECKUX  MOJENeH ¢ y4eTom
YKa3aHHBIX MPOLIECCOB JJI1 HU3KOIPOHHUIIAEMbIX
KOJIJIEKTOPOB B TEPPUIE€HHBIX OTJIOXKEHUAX
nerkoii HepTu 3amagHoi Cubupu, a TaKxKe
pe3yibTaThl YHUCIEHHBIX UCCIIeI0BaHUN
9(G(HEKTUBHOCTH  COBPEMEHHBIX  TEXHOJIOTHIA
He(Teu3BlIEUEHUs, TaKUX  Kak  ra3o0Boe€,
BOJIOra30BO€ BO3JIEHCTBUE U 3aBOJHEHHE C
npumeHenneM I'C u I'PII.  CpaBHUTENBHBIN
aHann3 3 (HEKTUBHOCTH YKa3aHHBIX TEXHOJIOTHIA
MIOKAa3bIBAET BO3MO>KHOCTb MIOJIyYEHUS
JIOCTaTOYHO BBICOKMX 3HAYEHUH KOd(uimeHTa
He(TeU3BICUEHUS, OJHAKO Ui BBIPAOOTKH
pexKoMeHAalnii He0OX01MMa dKCIIEpTHAs OLIEHKa
3HaYMMOCTH KpUTEPHEB 3P (PEKTUBHOCTH.
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Therefore, deposits are developed when
reservoir pressure drops, and producing wells
are developed when downhole pressure is
forced to decrease.

With a decrease in bottom-hole pressure
with an increase in effective stress, both in the
formation itself and especially near producing
wells, deformation processes occur, leading to
a decrease in filtration-capacitance properties,
and in some cases, to irreversible losses of
filtration-capacitance properties, destruction of
clay cement, dispersion of clay particles by a
fluid flow, silting of a slit filter, accumulation
of undelivered sediment in the lower part of the
horizontal well.

The results of the adaptation of
hydrodynamic models considering these
processes for low-permeability reservoirs in
terrigenous deposits of light oil in Western
Siberia are presented, as well as the results of
numerical studies of the effectiveness of
modern oil recovery technologies, such as gas,
water and gas exposure and flooding using
horizontal wells and hydraulic fracturing. A
comparative analysis of the effectiveness of
these technologies shows the possibility of
obtaining sufficiently high values of the oil
recovery coefficient, however, an expert
assessment of the significance of the efficiency
criteria is necessary  to develop
recommendations.



PEI'YJIMPOBAHHUE U OIITUMU3AIIUA CUCTEMBI IHIIJI HA OCHOBE
KOMILIEKCA HH®OPMAIIMOHHBIX TEXHOJIOT U
Cyaranos II1.X., MaxmyToB A.A.

Hay4yHblii eHTP MHPOBOI0 YPOBHA «PannoHabHOe 0CBOEHHE 3211ACOB KUAKUX
YIJ1€BOAOPOA0B)
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REGULATION AND OPTIMIZATION OF THE RPM SYSTEM BASED ON A COMPLEX
OF INFORMATION TECHNOLOGIES
Sultanov S.H., Makhmutov A.A.
World Level Research Centre «Rational Exploration of Hydrocarbons» USPTU, Ufa, Russia

Hoxaamumk: CyaranoB Ilamuiab XanngoBHY-T0KTOP
TeXHUYECKHX HAYK, mpogeccop.
Kpatkas undopmanus o HayyHOW M MPOU3BOACTBEHHOI

JIeSITEIIbHOCTH : paspaboTaHbl pan MHHOBAIIMOHHBIX
TEXHOJIOTMI M TMOJIXOJOB IO T€0J0r0-TEXHOJIOTMYECKOMY
000CHOBaHHIO, IIPOrHO3UPOBAHUIO U MOHUTOPUHTY

pa3paboTku MecTopokaeHuid YB, B TOM uucie npuMeHeHUs
MVH. Beinonnena anpo0Oanus npeaioKeHHbIX pEKOMEH 1allui
Ha pa3IMYHbIX MECTOPOXKACHUAX CYIIHM WU MOPCKOIO menb(ba
P® u CHI'.

Speaker: Sultanov Shamil Khanifovich-Doctor of
Technical Sciences, Professor.

Brief information about scientific and production activities:
a number of innovative technologies and approaches have been
developed for geological and technological justification,
forecasting and monitoring of the development of hydrocarbon
deposits, including the use of oil augmentation methods. The
proposed recommendations were tested at various land and
offshore fields of the Russian Federation and the CIS.

Hokaagunk: MaxmyToB AsMa3 AKCAaHOBHY - JOKTOP
reoJioro-MUMHEpPaJOri4€CKUX HaAyK

KpaTtkas nHdopmanus 0 HayyHOW M TNPOU3BOACTBEHHOM
JACATCIIBHOCTU: pa3pa60TaHa TEXHOJIOTHUA TI'€OJIOTHYCCKOTI'O
obocHOBaHUsSI ~ pa3pabOTKM  HEPTAHBIX M Ta30BBIX
MeCTOpO)KI[eHI/Iﬁ CJIOJKHOT'O CTPOCHHA Ha OCHOBC KOMIIJICKCA
I/IH(l)OpMaHI/IOHHI)IX TEXHOJOTHI, KOTOpash BHEIpPEHA Ha
mectopokaeHusax P®, u obecnednBaer 3¢ PeKTUBHOE
peryJvpoBaHUE MPOLECCOB BBIPAOOTKH OCTATOYHBIX 3aracoB
VB.

Speaker: Makhmutov Almaz Aksanovich - Doctor of
Geological and Mineralogical Sciences

Brief information about scientific and production activities:
the technology of geological substantiation of the development
of oil and gas fields of complex structure based on a complex
of information technologies, which is implemented in the fields
of the Russian Federation, and provides effective regulation of
the processes of production of residual hydrocarbon reserves.
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B ITAHHOU CcTaThe MPUBOJSATCS
pe3yabTaThl PETYIUPOBAHUS M ONTHUMHU3ALUU
cucrembl IIITJ[ wmecropoxknenuit VYB co
CIOXKHBIM  T€OJOTMYECKHM CTPOCHHUEM Ha
OCHOBE KOMILJIEKCa MH(OPMaLIMOHHBIX
TEXHOJIOTHI U TPEXMEPHOT'O MOJICIUPOBAHUS.

AKTYalnbHOCTBIO BBINIOJIHEHUSI JaHHOU
paboThl sBiIIETCST TO, YTO TpU pa3paboTke
MECTOPOKACHUI 3a4acTyro BO3HHUKAET
npo0iieMa ¢ HU3Kou 3 PEKTUBHOCTHIO CUCTEMBI
[IITJI B BUIEe HEMPOU3BOAUTEIHLHOM 3aKayKH,
HEJIOKOMIICHCAIIUU 0TOOpOB KUJKOCTH,
BBICOKON BBIPaOOTKOW BBICOKOIIPOHMIIAEMBIX U
COOTBETCTBEHHO HU3KOHN BBIPAOOTKON
KoJuIeKTOpoB ¢ yxyaueHHbiMu OEC. [1pu Bcem
IIPU TOM UMEET MECTO BBICOKAs JIOJIsI PyYHOTO
Tpyla TOpU  aHAIU3€  TEXHOJOTHYECKHX
nokaszaTesnied paboTbl CKBaXHWHBI, KOTOpas
MO3BOJIIET  aHAIM3UPOBaTh A(HPEKTUBHOCTH
cuctemsl [II1J] Bcero nuimp Ha KaueCTBEHHOM
ypoBHe. B cBsi3u Cc 3TUM mpemiaraercs
WCIIOJIb30BAaHUE JAHHOTO TI0JIX0/a, KOTOPBIN
peann3oBaH Ha OCHOBE pacCMaTpUBAEMOM
WH(OPMAIIMOHHON TEXHOJIOTUH, U TTO3BOJIACT B
ONEPATUBHOM  pEXUME ONTUMHU3UPOBATH
cucremy III1/], mpoBeCTH MOHUTOPHUHT U aHAJIU3
J00BIYH, chopmMupoBath porpammy
nepBooyepeHbiX anapecHbix ['TM, moBbBICHTH
TEXHUKO-3KOHOMUYECKHE MOKa3aTeNn
pa3paboTKHu.

OCHOBHBIMHU TPEUMYIIECTBAMHU JTAHHOT'O
MOAXO0/a SIBJISIOTCS:

-METOJl YCTOMYMB OTHOCHUTEIBHO HCKa)XKEHUI
CUTHAJIOB, CBSI3aHHBIX C paboToON JApyrux
CKBaXXMH;

-He TpeOyeT yueTa BpeMEHH «Jlara) CUTrHajia OT
HarHeTaTeNbHOM /10 T0OBIBAIOIIEH CKBAXKUHBL;
-METO/]] TIOKa3aJl BBHICOKYIO COTJIACOBAaHHOCTH C

JIPYTUMH aQHAJIOTUYHBIMU IIPOMBICIIOBO-
reopusnueckumu  uccinenosanusmu - (II'A)
CKBAYKUH;

-BO3MOKHOCTb ~ IIOJHOrO  oxBata  (hoHza

SKCIUTyaTallMOHHBIX CKBaXKHH;
-He TpeOyeTcsi 3HAYUTEIbHBIX (PUHAHCOBBIX U
BPEMEHHBIX 3aTpar;
-BO3MOKHa OIrcpaTuBHAsA aKTyaJin3dalius
TEKYIIIETO COCTOSHUS Pa3pabOTKH.

Peanuzanust mpeqmaraemMoro mojaxoja
ONMCHIBAECTCS cleayromen
MOCIIEI0BATENBHOCTHIO:
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This article presents the results of
regulation and optimization of the RPM
system on hydrocarbon deposits with a
complex geological structure based on a
complex of information technologies and
three-dimensional modeling.

The relevance of this work is due to the
frequent problem of low efficiency of the RPM
system in the form of unproductive injection,
low injection ratio, high production of highly
permeable rocks and, accordingly, low
production of reservoirs with low quality
reservoir properties. At the same time, there is
a high proportion of manual labor in the
analysis of technological performance
indicators of the well , which allows to analyze
the efficiency of the RPM system only at a
qualitative level. In this regard, it is proposed
to use approach is implemented on the basis of
considered information technology and allows
to optimize the RPM system in a short interval,
to monitor and analyze production, to form a
program of priority targeted geological and
engineering operations, to increase the
technical and economic performance of
development.

The main advantages of this approach
are:

-the method is stable with respect to
signal distortions associated with the operation
of other wells;

-does not require considering the time of
the "lag" of the signal from the injection to the
production well;

-the method showed high consistency
with other similar field-geophysical studies
(FGS) of wells;

-the possibility of full coverage of the
fund of production wells;

-no significant financial and time costs
are required;

-operational updating of the current state
of development is possible.

The implementation of the proposed
approach is described by the following
sequence:

-allocation of flooding blocks and
determination of the degree of interaction of
wells;

-geological and technological analysis of
selected flooding blocks;



-BBIJICIICHUE OJI0KOB 3aBOIHECHUS "
OmpejieNiecHue  CTENeHH  B3aMMOJCHCTBHS
CKBaXXWH;

-T€0JIOTO-TEXHOJIOTUICCKHHA aHaIN3
BBIJICJICHHBIX OJIOKOB 3aBOTHCHUS;
-COCTaBJICHUE IPOTPaMMBI re0JIoro-
texHudeckux  Meponpusatuii  (I'TM) 1o

KaXKaAO0MYy odary CUCTEMbI 3aBOJJHCHU S,

-[IPOTHO3 TEXHUKO-IKOHOMHUYECKOM
3¢ (heKTUBHOCTH (OIICHKAa M3MEHEHUS JIeOUTOB
nociie ['TM).

OCHOBHBIMU (YHKITMOHATTEHBIMH

BO3MOXXHOCTSIMU JTaHHOTO MTPOJIYKTa SABIISIOTCS:
-BbIjIeJICHHE OJIOKOB HATHETATEIbHBIX CKBAXKHH
U OINpejeNieHuEe CTENeHU B3auMOJCHCTBUS
CKBAYKUH;

-aHanu3 npoduie NpUToKa U MPUEMHUCTOCTU
(oLleHKa U BBISIBIIEHUE Pa0OTAIOIIUX TOJIIMH);
-KOMILJIEKCHasE ~ OIEHKAa  SHEPreTH4ecKOoro
COCTOSIHUS 3aJICIKCIA;

-aHaJIN3 TEKYILEro COCTOSHUS pa3paboTKH;
-orieHka ¢ dekruBHOCTH cucteMbl [TTT/T;
-BBISIBIICHUE  MPOOJIEMHBIX  Y4acCTKOB
IpeJienax IKCIUTyaTallHOHHOTO 00bEKTa;

B kauecTBe mpakTUYECKOW IIEHHOCTH
IpeIaraéMoro rnoaxo/1a MO>KHO OTMETUTh, YTO
BHEJIpEHUE TI03BOJIUT:

-ontumusupoBats cucremsl [IT1T;

-IPOBOJIUTH MOHUTOPUHT U aHAIU3 T00BIYH;
-copMupoBaTh mporpammy ajapecHsix ['TM;
-IIOBBICUTD TEXHUKO-DKOHOMHUYECKHE
nokazatenu (TIII) pazpaboTku.

Pabora mnonaepxana MuUHHCTEPCTBOM
HayKu M BbIcuiero oOpa3oBaHus Poccuiickoit
Oenepanuu o cornamenuto Ne 075-15-2022-
297 B pamkax nporpammsl pa3sutus HIIMY.

B
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-preparation of a program of geological
and technical measures (GTM) for each source
of the flooding system;

-forecast of technical and economic
efficiency (assessment of the change in flow
rates after GTM).

The main functional features of this
product are:

-allocation of injection well blocks and
determination of the degree of well interaction;

-analysis of inflow and pick-up profiles
(assessment and identification of working
thicknesses);

-comprehensive assessment of the
energy state of deposits;
-analysis of the current state of

development;

-evaluation of the efficiency of the RPM
system;

-identification of problem areas within
the operational facility;

As a practical value of the proposed
approach, it can be noted that the
implementation will allow:

-optimize RPM systems;

-to monitor and analyze production;

-to form a program of targeted GTMs;

-to increase the technical and economic
indicators (TEI) of the development.

The work was supported by the Ministry
of Science and Higher Education of the
Russian Federation under Agreement No. 075-
15-2022-297 within the framework of the
NCMU development program.



