LA
O
X
o
O
=
(7]
a
<
<
il
a2
-
=
=%
X
9
pr
O
fad
o
<
(@

~

|_. hy
RN
rtie e

! R b

Bl =
iy ’h ] Y "
: ‘._,|.." ) |
- M . v
R

YnaBnueaHue U XpaHeHue yrnept
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Llykaca Uc
AenaptameHT no Bonpocam ynasn
XpaHeHuA

MexayHapoaHoe 3HepreTuyeckoe a




XpaHeHue CO, (1)

Bapuanmur xpanenus CO, (Hemounux: IPCC)

Overview of Geological Storage Options — Droduced oil or gas
1 Depleted oil and gas reservoirs Injected CO,
2 Use of CO, in enhanced oil and gas recovery ¥ Stored CO. ’

3 Deep saline formations — (a) offshore (b) onshore
4 Use of CO, in enhanced coal bed methane recovery

CARBON CAPTURE
AND STORAGE

B MHOXXeCTBO BAPUAHTOB XpaHeHUA

B [loBblweHHana HedpTeoTaaua, MNyboKMe coneHocHble popmauun,
Ha UCTOLEHHDbIX HEPTAHBIX U ra30BbIX MECTOPOXKAEHUAX
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XpaHeHue CO, (2)

Ouenka émxocmu (mapo m CQO,) (Hcmounux:GHG)

Tun CLWIA | EBpona| Poccus
XpaHunuua (IEA2008)

my6okue 1,000 - 3,300— 90- 2000

consiHble 10,000 13,000 330
¢opmauum

UcTolleHHble 160
CARBON CAPTURE rasosble

SLELL G vecTopoxa. g0 — 900 140 20-32 150-200

NMoBbileHUue 65
HecdpTeoTAAUM

B 3HauuTenbHaa HeonpeaeneHHOCTb U pa3Hble MeToAbl OLLeHKHU
B CraHpgapTU3aumA oueHKU émkoctu xpaHuauw, CO,

IEA GHG, GCCSI



XpaHeHue CO, (3)

Monumopunz. Ceiicmopa3eeoxka (Hemounux: STATOIL)

Time-lapse seismic.data 1994

Sleipner: An Overview e b e e b M
—— S T b = R S

CO, plume in map view
(not to scale)

CARBON CAPTURE
AND STORAGE

=  Injection point
B

In¢reasing am[hlul}el
| vk

~ 2008-1994

T

1999 2001 2002 2004

B Pa3nunyHble metoabl MOHUTOPUHTA

” B PyKoBOACTBO NO MOHUTOPUHIY XPaHWUIULL, HA OCHOBE NepeaoBoro
© OECD/IEA 2010



XpaHeHue CO, (4)

Injected CO, migrates up dip I
maximizing dissolution &

residual CO, trapping <

A

Bosmoorcnotit mexarnusm ymeuek (Hcmounux: |PCC)

-

Siltstone

B

B
.........

Fault

Potential Escape Mechanisms

CARBON CAPTURE A. CO, gas B. Free CO, C.CO, D. Injected CO, E. CO, F. Natural flow
AND STORAGE pressure leaks from A escapes migrates up escapes via dissolves CO,

exceeds into upper through ‘gap’ in dip, increases poorly plugged at CO, /water
capillary aquifer up fault cap rock into reservoir old abandoned interface &
pressure & higher aquifer pressure & well transports it out
passes through permeability of of closure
siltstone fault

Remedial Measures

G. Dissolved
CO, escapes to
atmosphere or

ocean

A. Extract & B. Extract & C. Remove CO, D. Lower E. Re-plug well F. Intercept & G. Intercept &
purify ground- purify ground- & reinject injection rates or| with cement reinject CO, reinject CO,
water water elsewhere pressures

B Pa3nunuyHble MexaHU3Mbl yTeuek

; B Pa3paborka Hopm 6e30nacHOCTU U KpuTepues

© OECD/IEA 2010




XpaHeHwue CO,:
OLLeHKU, TPYAHOCTU, NOTPEebHOCTN

OnpenelieHue OCHOBHBIX IMPOOEIOB B UMEHOIIUXCS
JAHHBIX Y CBEJICHUSAX, JAJTbHEUILICE U3YUECHUE
XPAHWIMII U OIIEHKA UX EMKOCTH

4

B 3HaynTenbHbIN GAKTOP

CARBON CAPTURE

AND STORAGE HeonpeageneHHoOCTn B OTHOWEHNN
OUEHOK peaanoﬁ E€MKOCTU XPaHUAULL

B HeonpeaeneHHOCTb OTHOCUTENIbHO
pacnpegeneHua 3TUX XpaHuanL,




XpaHeHwue CO,:

be3omnararenbHO HE0OX0aMMA TaILHENIIIAS OIIEHKA
EMKOCTHU XPaHUJIUILI.

Oc000 BaKHO Ha YPOBHE IPOEKTOB, I ATa
HH(pOpMaLMs HEO0X0AUMa JIJIS UX JTaIbHEUIIEro

PA3BUTHSL.
\ 4

s M CTpaHbl MOryT 0CO3HaTb HALUMOHANbHbIN
AND STORAGE
noTeHUuMan NnpumeHeHUAa YXY

B 1 MOXHO byaeT AOCTUYb 3aMJ1IaHMPOBAHHOIO
YPOBHA BHeApeHnAa YXY B mupe




CARBON CAPTURE
AND STORAGE

XpaHeHwue CO,:

Co3gaHne HauMOoHaAbHOTO ataaca XpaHUANLL
CO,, onpeaeneHne NpUOPUTETHLIX 30H ANA
BO3MOXHOro xpaHeHna CO, 1 co3pgaHune
KapTbl NOTEHUMaNbHbIX XPaHUALL,
OTHOCUTE/IbHO UcTouyHukos CO,.

OnpeaeneHne oCHOBHbIX Npobenos B
AAHHbIX O XPAaHUNULLLAX, A TaKXKe AEeNCTBUN U
pecypcos, HeobxoaAMMbIX ANA UX
3aN0J/IHEHUA. ITO AO/IKHO BKAOYATb BbIOOP
PErMoHa/IbHbIX MPUOPUTETOB U NPOrpPaMmm
cbopa AaHHbIX O XPaHUANLLAX U HAYaslo
pa3BeablBaTe/IbHbIX PaboT A4nA NoAyYeHUS
3TUX AAHHbIX, r4e 3To HeobxoaAMMmo.



XpaHeHue CO,

Ouenka émkocmu xpanunuuy 6 Kumae (mapo m CQO,)

Tun MOA M3A MOA
XpaHunuuwa 2008 2008 2009
Lu Xuedu Li Xiaochun [JopoxHas
2006 2005 KapTa

Fny6okue 3,067 1000- 150-2000 Makc. 145
ConsiHble 2000 TeopeTu-
opmaumn Yeckasl

€MKOCTb:
UcToweHHe 4.8 7 2020 10

CARBON CAPTURE He(TAHbIe
AND STORAGE MecTopoXa.
PeanbHo
BO3MOXHasA

UcToLweHHbIe 51 i 30
e eMKOCTb:
MecTopOXA. 202
HenpuroaHbie 12 12 12
K pa3paboTke
yronHble
MeCTOpPOXA.




CARBON CAPTURE
AND STORAGE

ﬂ
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XpaHeHwue CO,:
Fno6anbHbIK aTnac (GHG)

Projection : Equirectangular
Datum :WGS 84
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XpaHeHue CO,

Description Oil & Gas
Equivalent
Increasing - Storage matching adequate large Proved
certainty of stationary CO, sources nearby Marketable
Y - Detailed study of one reservoir. Reserves
storage
CARBON CAPTURE potential - Considers technical, legal and Reserves

AND STORAGE

regulatory, infrastructural and general
economic barriers

- The part of the theoretical capacity Recoverable
that can be physically accessed by CO, Resources

- Meets a range of geological and
engineering criteria

- Limit of geologically acceptable Oil In Place
- Full trapping capacity
- Net Pore Volume




