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AHHoTauuA

B 2015 rogy B MNapuke nMognuUCaHO cornalieHne no KAMMaty, OfHON U3 OCHOBHbLIX Liefieil KOTOPOro ABNsAeTCA «obecneyeHue
31,0poBOro 06pasa KU3HU U COAeICTBME Baronony4uto Ans BCex B JIDGOM BO3pacTe», JOCTUIKEHUE KOTOPOW NIaHUPYeTCs 3a cyeT
CHUXXeHUs BbIGPOCOB NApHUKOBLIX Fa3oB A0 70 % oT ypoBHA 1990 roaa. [laHHoe cornaleHme TaKxe 6b110 noanucaHo Poccuiickoit
depepauueit, KOTopas 3aHUMaeT TPETbIO CTPOYKY N0 06beMam BbIGPOCOB U3 192 y4aCTHUKOB COralleHUs.

C yueToM MUPOBBIX TEHAEHLMI U AONTOCPOUYHbIX NnaHoB Poccuiickoinn ®epepauun MAO «HK «PocHedTb» cTaBUT nepep coboit
uenb NO JOCTUIKEHUIO YUCTON YrNeposHON HeiTpanbHOCTU K 2050 rogy. 3To nuaHUpyeTcs o6ecneynTb 3a CYET MeponpusTui
no COKpalleHUio BbIGPOCOB, UCMONb30BAHMIO HU3KOYI/IEPOAHON FeHepauuu, pasBUTUIO 3HeprocOeperaolmux TeXHONOTUN,
TEXHONOTUi NO YNAaBNMBAHUIO U XPAHEHUIO YINepoaa, a TaKKe pAafa ApYrux MeponpusTui.

MepcnekTnBHbIM Hanpasnenuem obpaieHuna c Bbibpocamu CO, HedpTAHbIE KOMNAHUM BblAensAtoT TexHonoruto Carbon Capture and
Storage (CCS) — oTaeneHune AMOKcMaa yrnepoaa oT Apyrux ra3oB B NPOMbILLIEHHbIX BbIGpocax (KaKk NpaBuio, Ha razoTypouHHbIX
3JIEKTPOCTAHUUAX UK haKenax no CUraHUIo NONyTHOro HedTAHOTO rasa), a 3aTem CXkaTue U TPAHCNOPTUPOBKA B U30JIMPOBAHHOE
MeCTO AJIA ANUTENIbHOTO XPaHeHUA.

Ha nunotHbix yyactkax Heap komnauuum MAO «HK «PocHedTb» 3anyuieH npouecc TeXHONOrMYeCKoi OLEHKN BO3MOKHOCTH
npumeHenuns CCS. Ha ceroaHsawHuin AeHb chopmMMpoBaHbl KpUTEpUM, NO3BONAIOLLNE OPraHu30BaTh XpaHeHne CO, B NpMPOAHbIX
pesepByapax, OCylLeCTBUTb NOMCK U PAHXUPOBAHUE Fe0NIOTNYECKUX 0O6bEKTOB, NEPCNEKTUBHbIX A/S A0JIFOCPOYHOTO XPAHEHUS.
B KauecTBe OCHOBHbIX NOKaLMii NPOAHANU3UPOBAHbI NOPUCTbIE BOAOHOCHBIE FOPU3OHTbI, NPUTOAHbBIE ANA ANUTENIbHOTO XPaHEeHUA
AMOKCUAQ yriiepoaa, TpebyiolLyue ToIbKO CTPOUTENIbCTBA CKBAXKMWH U TEXHOJIOTUYECKOW OpraHu3aLm 3aKauku.

B npouecce aHanu3a reosiorM4ecKUX AaHHbIX chOPMUPOBaHbI OCHOBHbIE MPUHLMUNbI BbIGOpa 06BbEKTa: HanUuMe NOBYIUKM,
FIVHUCTON MOKPBIWKMN, JOCTaTO4HbI 06bemM MOp M BeNUYMHA NMPOHULAEMOCTU, NO3BONAIOILAA BECTU 3aKauKy. [na aHanusa
NpuBNEKanucb UHCTPYMEHTbI, aHaIOTMYHbIe ANA NOUCKA He(TAHDIX IOBYLLEK: CEMCMUYECKUE UCCNIeA0BaHUSA, NeTpodusnyeckue,
TMAPOTreoNnorMyecKkne n reomexaHuyeckme aaHHole. MoATBEpIKAEHNE BO3MOXKHOCTU XpPaHEHUA BbINONHACTCA C NPUMEHEHNEM
reonorM4ecKoro U ruapoAUHaMM4YeCcKoro MOAENMPOBAHMUA, YTO NO3BONAET C BbICOKOW TOYHOCTbIO ONMpeAennTb BO3MOXKHOCTb
XpaHeHUsA AMOKCUAA YINepoAa B NOPUCTbIX BOAOHOCHBIX NNACTaxX, a TaKKe OLeHUTb BO3MOXXHOCTb MUTPaLUM ra3a B 40TOCPOYHOM
nepcnekTuse.

Marepuansi u meToabl KnioueBbie cnoBa
CchopmuposaHbl TpeboBaHms ans Bbi6opa, 060CHOBAHMS U OLEHKM reonornyeckoe xpaHenue CO,, Carbon Capture and Storage (CCS),
06beKToB reonornyeckoro xpaHerus CO,. yrnepoaHas HeiTpanbHOCTb, MOAENNPOBAHME Fe0oOTMYeCcKoro
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Abstract

In 2015, a Paris Climate Agreement was signed, one of the main goals of which is to “Ensure healthy lives and promote well-being at all ages”.
To achieve this goal, the greenhouse gas emissions will be reduced down to 70 % of the 1990 level. The Agreement has also been signed by the
Russian Federation, which ranks third in terms of emissions out of 192 parties to the agreement.

At the St. Petersburg Economic Forum in 2022, President of the Russian Federation Vladimir Putin said: “We will generally develop clean
technologies in order to achieve the goals set for the environmental modernization of enterprises and to reduce harmful emissions into the
atmosphere, especially in large industrial centers. We will also continue to work within closed-loop economy projects as well as climate
conservation and green projects.”

Taking into account the global trends and long-term plans of the Russian Federation, “NK “Rosneft” PJSC has set a goal to achieve carbon neutrality
by 2050. This will be achieved through emissions reduction measures, low-carbon generation, the development of energy-saving technologies,
carbon capture and storage technologies, utilization of natural absorption potential, as well as a number of other technologies.

In terms of the methods of handling CO, emissions, oil companies distinguish two promising areas: Carbon Capture and Storage (CCS) technologies
which cover separating carbon dioxide from other gases in industrial emissions (usually at gas turbine power plants or APG flares) followed
by compression and transportation to an isolated place for long-term storage, and Carbon Capture Utilization and Storage (CCUS) technologies
which also cover the separation of carbon dioxide from other gases, but for further useful utilization, in particular, to enhance oil recovery (EOR).
Currently, a feasibility study on the application of CCS/CCUS technologies in the pilot subsurface areas of “NK “Rosneft” PJSC has been launched.
In the CCS domain, criteria have been formed to organize the storage of CO, in natural reservoirs. The geological targets promising for long-term
storage are being searched and ranked within the pilot sites. Porous aquifers suitable for long-term storage of carbon dioxide, requiring only the
construction of wells and organization of injection process, are being analyzed as the main locations. The analysis of geological data allowed
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to develop the basic principles of selecting the storage targets: the presence of a trap, a shale seal, a sufficient volume of pores and permeabilities
sufficient for injection. The analysis involved tools similar to those used to search for oil traps: seismic studies, petrophysical, hydrogeological
and geomechanical data. The final stage of the work is geological modeling and flow simulation which allows us to determine with high accuracy
the potential of storing carbon dioxide in porous aquifers, as well as to assess the gas migration potential in the longer term.

In the CCUS domain, the EOR performance of injecting carbon dioxide into an oil reservoir is being assessed. To select the technology, a sequence
of actions has been developed with the following stages: build an Equation of State (EOS) to determine the minimum miscibility pressure (MMP),
select reservoirs suitable for miscible conditions, run laboratory studies on fluid and core samples, build composite dynamic models to evaluate
process parameters, and select process equipment for injection. The computations will form the basis for a feasibility study of CO, injection
performance and will allow to determine the geological criteria of applicability and to develop standard solutions for process equipment.

Materials and methods

Approaches have been formed to justify the choice and evaluation of

candidate reservoirs for CO, storage.
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TexHonorua CCS

PaiioHbl ¢ akTUBHOM fo6bluel HehTU, Kak
npaBu0, XapaKTepuU3ylTCAs 3HAUYUTENbHbIMM
Bblbpocamu yrnekucnoro rasa, obpasyiouiero-
C5 B MpoLecce CKUraHna nonyTHoro HedTaHOro
rasa (Ha rasoTypOMHHbBIX CTaHUUAX UNKn dhake-
nax), a C reos0rMYecKon TOYKM 3peHNUs panoHsbl
XapaKTepusylTcs Hanuuymem MNOPUCTbIX BOAO-
HOCHbIX MACTOB, YTO AeNaeT UX NepCneKTUBHbI-
mu ans xparnenus CO,.

B npouecce noucka v pa3sBeAKkuM mecTo-
poXaeHun HebTW HaKanAMBAeTCA 3HAYUTENb-
Hbli 06bem reonoro-NnPoMbICNOBONA WHGOP-
Mauum, ¢ NpuBieYEHUEM KOTOPON BO3MOMKHO
OCYLLECTBUTb OLEHKY 1 BbIGOP Y4aCTKOB, MOTEH-
UMaNbHO NPUrOLHbIX AN Pa3MeLLeHUs ANOKCU-
aa yrnepopa. ChopmMnpoBaHHbIi N0AX0A yCN0B-
HO pasjeneH Ha fiBe cTaauu.

Bbi6op 06bekTOB XxpaHeHus CO,

[ins reonornyecknx o6bLEKTOB 06LLENPUHS-
TbIMU ABSIOTCA CeAyloLMe Kputepum Boibopa
[1]:
® yAepxMBaloLLan cCnocobHOCTb 06beKTa — OT-

CYTCTBME BO3MOXHOCTM YTEUKM Yepes HeHa-

LEXHble MOKPbIWKWU, Pa3NoMbl U TPELUHbI,

repMeTMYHOCTb CYL|ECTBYIOWMX U MPOEKT-

HbIX CKBAXMWH;
® BMECTUMOCTb — BO3MOXHOCTb pasmelleHuns

Tpebyemoro o6bema BbIGPOCOB;
®  NpPUEMUCTOCTb — BAWSHUE HA KOJIMYECTBO

M KOHCTPYKLUMIO HarHeTaTefbHbiX CKBaXWH

1 AaBI€HME HarHeTaHus;
®  61AM30CTb K 06bEKTAM IMUCCUN — CHUKEHUE

3aTpar Ha IOTUCTUKY.

YaepkuBatowas cnocobHocTb 06beKTa

CyuiecTByeT Ba OCHOBHbIX TUMNA BOJOHOC-
HbIX 06bEKTOB, UCNONb3YEMbIX AN Pa3MeLLeHus
CO, — OTKPbITbIE U 3aKPbITbie. 3aKpbiTble FNy-
GVHHble BOAOHOCHbIE TOPU3OHTLI MMEIT ecTe-
CTBEHHblE rpaHuLbl, ChOPMUPOBaHHbIE reono-
TMYECKUMU NOBYLWIKAMW UAW HENPOHUL@eMbIMU
pasfnomamu, Hanuyne KOTOPbIX 3HAUYUTENbHO
CHUXAeT BepOATHOCTb GOKOBOrO OTTOKA W Npo-
caynsanua CO, B CMeXHbIe FOPU3OHTLI. ITO
Aenaet Takue o6beKTbl 6onee 61aronpUATHLIMU
Ans BbI6OPA, HO UX 06bEM MEHbLUE, YeM Y Fopu-
30HTOB OTKPbITOrO TUNA.

Bo/JOHOCHbIE TOPU3OHTbI OTKPHLITOTO TWNa
npescTaBNAoT co60M NPOTAKEHHbIE FTOPU3OH-
TanbHble WAW nonoronajakolme Gopmaynm
BO/JOHOCHbIX NopoA. Beuay nx otkpsitoctn CO,
MOXeT nepemeLaTbCs B naTepasbHOM Hanpas-
NEeHWN, HO HU3KaA CKOPOCTb NepemelieHuns
1 6onblias NPOTAXKEHHOCTb FOPU3OHTOB AaloT

OCHOBaHWe cuyuTaTb, 4TO apean pacnpoctpa-
HeHna CO, 6yneT orpaHuyeH B NPOCTPaHCTBE
Ha CyLLeCcTBEeHHbIN CPOK.

KaKk B cnyyae CTPYKTYpHbIX 0OBEKTOB, TaK
1 Ans 06BEKTOB OTKPLITOrO TN, BAXHO Hanu-
4yne HajexHoro cnwuaoynopa, NpPenaTCTByio-
ero BepTUKaNbHOM MWUrpauuu yrnekucnoro
rasa. lepmetnsupyiolias cnocobHOCTb NOKPbI-
WeK oleHWBanacb C NpuMBAEYEHMEM AaHHbIX
no crpaturpacduu, AUTONOTUU, MOLLHOCTU
1 natepanbHO HenpepbIBHOCTY NEPBUYHOIA Mo-
KPbIWKN Ha OCHOBE MMEILMXCA CKBAXMHHbIX,
KEPHOBbIX M CENCMUYECKUX NCCNeA0BaHUA.

MoKpbIWKamMn Ans BblGpaHHbIX 06BHEKTOB
ABNAIOTCA BblAEPXaHHble N0 NPOCTUPaHUIO pe-
roHanbHble htongoynopsl. Mo AaHHbIM KepHa,
MOPO/AbI-NOKPbLIWKN NpeAcTaBAeHbl MenKo3ep-
HUCTBIMU, TAVHWUCTBIMU @aprUAUTaMU1 U aneBpo-
AuTamu ¢ TonwmHon ot 8 go 30 m (puc. 1).

Ha ocHoBaHWM celcMUYecKux uccnepo-
BaHWi npoaHanu3MpoBaHbl MPUCYTCTBYIOLWME
B paiioHe paboT cucTembl pasnomos, onpege-
NeHO, YTO HW OAHA U3 CUCTEM He 3aTparusaert
paccmatprBaemble 06bEeKTbI.

3akauka CO, B paliioHbl pasmelleHuns cylie-
CTBYIOLLMX MU NPOEKTHbIX CKBAXMWH TpebyeT Ao-
NONHUTENbHBIX MEPONPUATUIA NO 0becneyeHunto
1 KOHTPONIO 3@ UX repMeTuyHocTblo. Mpu 3Tom
06bEeKTbl 3aKPLITOro TUNA, KaK NPaBMIo, Haxo-
aatca 6nmke K o6bertam amuccumn CO,, Ho co-
BMajaloT B NiaHe C 3anexamu yrneBoA0pPOLO0B.

B cnyyae 06bEKTOB OTKPLITOTO TMMNA BO3MO-
EeH BbI6OP yyacTKa, He COBNaAaloLLEero ¢ 30Hoii
pasmelieHns LOOLIBAOIWMUX CKBAXWH, HO ANs
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TpaHcnopta CO, K HarHeTaTe/IbHbIM CKBAXMHAM
TpebyeTcs AOMNONHWUTENbHAA WMHMDPACTPYKTypa.
BbiGop onTvManbHOro 06bEeKTa AO/KEH ObiTh
onpegeneH 3KOHOMUYECKUMM pacyeTamu.

YmeHblwenuio noagmkHoctn CO, B 060oux
c/lyyasx MOXeT cnocobCcTBOBaTh pacTBOpeHue
YFIEKUCNOro rasa B 0CTaTOYHON BOfJe, OCTaB-
lwenca B BOAOHOCHOM TOPM30HTE, YTO CHUXKA-
et 3athdeKrT nnasyyectn, a Takxe peakuun CO,
C MUHepanamu n obpasoBaHue TBepAbIX COem-
HeHui [2].

OueHKa BMECTUMOCTH 06bEKTOB

[ins oLeHKM NopoBOro 06beMa, U3MeHeHNs
napameTpoB nnacta no naowaan u paspesy,
onpeaeneHns Hanbonee NepcnekTUBHbIX y4acT-
KOB NOCTPOEHA TPEXMEpPHas reonornyeckas mo-
Aenb, No3BoNAlolWan B NPOCTPAHCTBE OLEHUTb
M3MeHEeHWe napameTpoB naacta no nnowasm
1 paspesy, NOPOBbIA 06bEM, ONPeAennTb Hau-
60n€ee NepcneKkTUBHbIE YHACTKU AN XPAHEHUS.

BaHbIM nMapameTpom Anf onpeaeneHus
nonesHoro o6bema xpaHunuila, apasetcs 3d-
(heKTUBHbI 06beM XpaHeHUA, KOTOpbIi onpe-
aensetca hopmynoint (1):

Vao =V Kopo @

roe V.. — 3ddeKTnBHbIN 06bem xpaHeHus;
sh _
V' — noposebiit o6vem; K, — Ko duymneHt
3(bheKTUBHOCTM XpaHeHUs.
KoacpuumeHt 3pdeKTMBHOCTU XpaHeHUs
xapaKTepu3syeTt gonio o6bema nop, no3ponsto-
Lero HaaexHo yAepKnBaTh 3akadanHbin CO,,.

8 8 8 8 2 8 2 & & &
|

L R R R e N N N R R
RN, Za \/

- dnrongoynop

Puc. 1. ®omo kepHa, omobpaHHo20 U3 konnekmopa u paroudoynopa
Fig. 1. Picture of the cores taken from the net-reservoir and seal zones
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B cnyyae o6beKTOB 3aKpbiToro tvna, rae
npoasnsetca 3 eKT CTPYKTYPHOTO yAepxuBa-
HUA, KO3 duruneHT 3heKTUBHOCTU XpaHeHUs
onpepaenserca 0CTaTOYHOW BOAOHACHILLEHHO-
CTbl0 M KO3 (PULMNEHTOM BbITECHEHUA BOAbI
Anokcuaom yrnepopa. Ha ocHoBe KepHOBbIX
AaHHbIX BennunHa Katbd ana takux o6bexToB
cocrasuna 0,31 4. eg.

Mo o6bekTam oTkpbiToro Tvna Kadd onpe-
fenseTca BENNYMHOW OCTATOYHOW HAChILLEHHO-
CTU AMOKCUAOM yrnepopaa. Beuay otcytctBua
npsMbIX NabopaTopHbIX UCCNEA0BAHNIA OLEeHKa
BbIMOJIHEHA MO 3MNUPUYECKUM MEeTOLMKAM:
B 3aBMCMMOCTM OT NOPUCTOCTK [3] U B 3aBUCMMO-
CTU OT ryOUHbI U MUHEpanu3aLumu NiacToBoi
BoAbl [4] (puc. 2).
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Obe meToAMKM nokasanu 6An3KUIA pesynb-
TaT — BennynHa KoddpduumneHta aceKTMBHO-
CTV OCTaTOYHOTO XPaHEHWs NPUHATA PaBHOW
0,041.

C y4eTOM ONMUCAHHbIX KPUTEPUEB BblENEHbI
NOTEHLMANbHO NPUrOAHbIE 06BEKTHI XpaHeHNs,
oueHeH ux obvem (puc. 3).

MopenuposaHue 3akauku CO, B xpaHunuuye
OueHKa NpoTeKaloLL KX B NnacTe NpoLeccoB

npu 3KCNAyaTaLuu XpaHUuLLA BbIMOAHANACH

C MCNONb30BaHWEM TUAPOAMHAMUYECKUX MO-

peneit. bbinu NpoaHanuM3MpoBaHbl Creaytouine

nokasarenu:

® noTeHUManbHbin paboynit o6bem XxpaHu-
nvwa, AoCTynHbIi AnA pasmeledns CO,

Kodpep, %
6 8

10 14

= npecHas
50r/n
100 r/n
200 1/n
300 r/n

Kadpd. cp. — 4,6 %  —

Puc. 2. 3asucumocms Ko3guyueHma 3¢phekmusHocmu XpaHeHus om nopucmocmu

umuHepanusayuu

Fig. 2. Storage efficiency factor vs. porosity and salinity

BepoATHoCTb

MolWHOCTb BbicoTa e lpoHuuae- BmecTumocTb, PeiTuHr
MOKPbIWKM, M NoByleK, M pazoMoB MocCTb, M/} MAHT obbeKTa
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Fig. 3. Matrix of potential targets ranking
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Puc. 4. Pe3ynbmamsbl 2u0poduHamuyeckux pacyemos 011 00HO20 U3 y4acmkos
Fig. 4. Results of simulation runs for one of the areas

npv peanusauum NnaHupyembix ClieHapues
3aKauKu;

® HeobXo4MMOe KONMYEeCTBO M MecTa pasme-
LLleHNA HarHeTaTeNbHbIX CKBAXMWH, a TaKke
Tpebyemoe ycTbeBoe AaBieHne ans AocTu-
MEHNA HEOOXOAMMON CKOPOCTM 3aKauKu;

® poCTpaHCTBeHHOe pacnpepeneHue
1 mexaHusmbl yaepxusanus CO, B 0bbeKTe
XpaHeHus;

® AMHAMWKA NAACTOBOro AaBNeHUs;

® noTeHUMaNnbHble CLLeHapun MUrpaLun.
[peAnoCbINKM NPOBEAEHNA paCcyeToB:

® TUN 3aKaHYMBAHWUA CKBAXWH — TFOPU30H-
TaNbHbIN, AN 06ecneyeHns MakcMmanbHo
npuemmncTocTu;

® pasmelleHMe CKBAXWH B KYNoJAbHOW 4acTu
3aKPbITbIX 06BEKTOB 1 B LLleHTPaNbHOM YacTu
OTKPbITbIX — ANA MUHUMU3ALUN PUCKOB MU-
rpaymm rasa;

e HenpesblleHne 3a60MHOrO AaBneHuUs Bollle
90 % pasneHuns aBTol Pl NOKPbIWKN — Ans
npeAoTBPaLLEHNA HapYLWeEeHNA LenoCTHOCTH
NOKPbILWKW;

® OrpaHuyeHne cymMmapHoro o6bema 3akauku
N0 CKBAXMHAM B COOTBETCTBUU C 06bEMaAMU
BbI6pocos CO,.

[nsa BbiGOpa BO3MOMHbIX COOTHOLEHMWI
YyCTbeBOro faBneHns M HeobXoAMMOro Konu-
yecTBa HarHeTaTeslbHbIX CKBAXWH ANA 3aKau-
K Tpebyemoro ob6bema BbIMOAHEHbI PacyeThbl
Cepun BapMaHTOB C pa3HbIM KOANYECTBOM
CKBa¥WH NpuW pa3HblX 3HaYeHUAX YCTbeBOro
[aBeHus.

B kauecTtBe npumepa (puc. 4) npuBeaeHsbl
pesynbTaThl AnA OfHOro U3 yyacTkos. [lo pe-
3ynbTaTam pacyeTtoB OTMeYaeTCA BO3MOXHOCTb
3aKauyku HeobxogMmoro obbema CO, npwn pas-
NINYHBIX CleHapuax: 1Mbo 3a cyer Gonbliero
KoNnyecTBa CKBaXuH 7—10, nubo 3a cyet yBenu-
4yeHunA ycTbeBoro Aasnenus 10-13 MMa.

OnTMManbHbIA  BapuaHT [o/MKeH 6biTb
onpeneneH Ha nocneayouiem 3rtane pabot
no pe3ynbraTaM 3KOHOMMYECKUX pacyeTos CO-
OTHOLIEHMA CTOMMOCTU HAa3EMHOW U NOA3EMHOW
NHMPACTPYKTYPbl M OMepPaLUOHHbIX PacxoAoB
Ha 3aKauKy.

[Ipy HECTPYKTYPHOM XpaHeHWU BO3MOXKHa
rpasutaunoHHas murpauyus CO, Bponb nage-
HUA nnacra. PaccmaTpuBaemble HECTPYKTYPHble
06bEeKTbl XapaKTepu3yioTCcA HEBLICOKUMU yraa-
Mn nagexusa: 0,45-0,58°, pesynbtaTbl Moje-
NNPOBaHMA XpaHEHUA B TeYeHUe AUTEeNbHOro
cpoka (2 100 neT) NOKasbIBaIOT, YTO rpaBUTaLLU-
OHHas murpaums CO, B TaKUX YCIIOBUAX HECyLe-
cTBeHHa (puc. 5).

Utormn

e CchopmuposaHbl Noaxofabl Ans 060cHOBA-
HUsA BbI6GOPA U OLEHKN 0GBEKTOB reosiormye-
cKoro xpaHerus CO,,.

®  [ina pasmeuwiequs CO, NnpuroaHsl ABA OCHOB-
HbIX TMNA BOJOHOCHBIX OGBHEKTOB — OTKPbI-
Tble U 3aKpbITble.

e O6beKTbl 3aKpbLITOro TUna, B Clyyae me-
CTOPOXAEHWUI YyrneBoAOpPOAOB, COBNAaAaloT
B NAaHe C 30HOW pa3melleHus CyllecTBy-
IOWMX U NPOEKTHbIX CKBAXWH HedTAHOro
oHaa, Yto TpebyeT LOMOAHUTENbHbLIX Me-
pONpUATUIA ANA KOHTPONA U NOAAEPHKAHUSA
LLENOCTHOCTH.

e O6bEKTbI OTKPLITOrO TUMA N03BOAAIOT Honee
rMOKO NOAXOANTb K pasmel|eHnto XpaHuu-
1a v UMetoT 60bWnin 06bEM.

e C npvMeHeHMEeM reonorMyeckoro u rugpo-
AMHAMMUYECKOro MOJENNPOBAaHNA OLEHEHbI
cTaTMyecKkne U AMHAMUYecKue napametpbl
06bEKTOB pasmelleHus.

e [lonydeHHble pe3ynbtathl paboT Ha nocne-
AyIOLWKX 3Tanax NNaHupyeTcs MCnonb3oBaTh
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Npu TEXHUKO-3KOHOMUYECKUX pacyeTax Ha-
3eMHOW 1 noj3eMHoN MHDPACTPYKTYPbl ANA
Bbl6Opa ONTUMaNbHbIX BAPUAHTOB peanusa-
LMK XpaHUANLY.

BbiBOAbI

Komnanua TMMAO «HK «PocHedTb» aKTUBHO
BOB/leYeHa B MPOLEeCC peanusauuu pelleHui
MapuxcKoro cornaweHns o Kaumare: Bejetca

CBo6oaHbIi CO,
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Puc. 5. Pesynbmamsi 2udpoduHamuyeckux pacyemos muepayuu CO, Ha 0numenbHbil Cpok
Fig. 5. Simulation runs for long-term CO, migration

ENGLISH

npopa6otka TexHonoruu CCS.
B obnactn CCS cdopmmupoBaHbl noaxoabl ans
o6ocHoBaHMA BbIGOpa 06bEKTOB reoNorMyecKo-
ro xpaHeHus CO2, BbIbpaHbl 06bEKTbI CTPYKTYP-
HOTO M HECTPYKTYPHOrO TUNa.
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Results

e Approaches have been formed to justify the choice and evaluation

of candidate reservoirs for CO, storage.

e The results of the study will be used at the subsequent stages for

a feasibility study of the surface and subsurface infrastructure

in order to select the optimal storage options.

¢ Two main types of aquifers are suitable for CO, injection — open-type

and closed-type.

® C(losed-type targets, in the case of hydrocarbon deposits, coincide
laterally with the zone of existing and planned oil wells, which
requires additional measures to control and maintain integrity.

* Open-type targets allow for a more flexible approach to storage
selection and have a larger storage capacity.

e The geological modeling and flow simulation allowed to estimate the

Conclusions

CCUS technologies.

“NK “Rosneft” PJSC actively contributes to implementing the decisions
of the Paris Climate Agreement through the development of the CCS and

In the CCS domain, approaches have been formed to justify the choice of

geological targets for CO, storage; the structural and non-structural types

static and dynamic parameters of the storage targets.
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