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Phase 1:
1.5 million tonnes
of 002 per year.

Phase 1and 2:
Over 5 million tonnes (subject
to final investment decision)

110 km pipeline from onshore
CO, receiving terminal to
offshore storage infrastructure

Secure geological storage
2,600 metres under the seabed
in the North Sea

First 2 ships with capacity to
transport 7,500 m3 of CO,
are under construction.
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Sectors with strong market potential:

Chemicals/ Cement Biofuels/bioenergy
refineries
P

* CCS projects are maturing rapidly * High interest in CCS option and preparing plans * Market maturing fast for greenfield biofuel companies.
* Used to dealing with toxic products and processes * Need help developing business case * Demand and quality assurance of carbon removal
« Covered by the ETS carbon price « Port access and development of onshore credits not yet in place, but is needed to close
* CO, delivery can start: 2026-27 transport impacts the business case business case
* CO, delivery can start: 2026-28 « If solved, projects can be realised relatively quickly

* CO, delivery could start: 2025-26

Steel @ Waste incineration Direct air capture
S

+ CCS is one decarbonisation option « Difficulties speeding up deployment of CCS « Still in pre-feasibility stage where size
- pre or post combustion « Business case is difficult: only 50% of waste is and location of plant is still unclear

* Public-private partnerships will be needed eligible for credits, small volumes mean technical * Main issues are availability and affordability
due to high costs and long-term commitments costs are high, no direct port location, more of electricity, and funding mechanisms
in a global industry complex treatment of fumes * Europe is less attractive than the USA for

« Dialogue is still relatively immature * Projects need to cluster with other sectors large-scale DAC plants

« First projects could deliver: 2028+ to be cost-effective. « First projects unlikely to deliver before: 2026

* First projects could deliver: 2026-27
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Figure 2. A sample of sealant $4 (calcium aluminate based blend) exposed to a flow of COx-saturated water. Graph (b) plots
average permanent indentation depths against distance from the injection point for this sample.
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Fig. 1. Stress-Strain curves for tested specimens.
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R HUNEBE E B SRR 2 th S A RENRBL(E L) -
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https://github.com/nikolai-andrianov/coreflood

3. BEREE:

AT GHAVERE R TEEE - AERERIHTE /= EWAEE/CCS BlERES G/ &
Ll FHEL K 2 B 7 R T2E R ) — @ bhiRTEER (CDR) / 28 / B / B85S (B &
B S KHSETEITE H ) /9RHS /CCS BB R /A 2 T8 R 8 / CCS B S 4t/ X
T R R ETE SR RS BB 100 B AR IR RED - e E RS
CO» HEBAAL K AN R P2 [ R E U EREH Y = -

FESCHE TR A RO T 1 rman HLWFFERETEEA Zar-3  COmalBibny LR BRI R
RO > Zar-3 THAR 2001 Fryas3R - BUE AAEERZERE > REYErE R T
TRk - 1F By COERBRERAESEHE » A 2021~2022 FE4EF 95 (& I E RS IS (& CO:
CHe ~ O: DARCFOHIRHRS) » BRERELY 80 A5y SAMEE 5 ([EEERE - DI 118
AESTBEZRE M LB DU R A B SR (B =) - &5REUR - PR 0.
GEEEFHRMRL - BRI - EFRS - KEEERD - LR RRATESENTT R (E
Ty o (HAEFEEIE I 0 2021 FEEZEEE 9%Vol o i 2020 £ B 6%Vol YA R - W
Heam B2 BIE W S BV EBIFT R - T (EPRTE IRy 22 B2 T2 sk g it ~
KA R AR SIS » RAFEE R ZEENR S KA R &8 L rTsE P & E a4
JEE - EETRE IR 0.2 AR NE(LRIRERNK  RRiERLFREIE
HIE R LEREETL > A DU R AR AR ESHDRIRI P IS ER E S -

5440000

5439000 /L

sazsooof

Y (GK)

saz00-
g N0 S / ¥ o .- ,
NG A% / = 5 s 7 / d
TR o~ =N = / ) K > 8

5435000

¥ (GK)

- ~ Zar-3 55k 1R CO. & 20 A AR (2021~2022)
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N Sdil COJ in 5 monitoring sites in 2021 - 2022
. Summer f‘ IGS1 replaced
~ , | maximum| |V Y| from NE tp SW Su
?§ 6 L4 M[ '\l Mex L
&, ‘W\‘[ | "\ Autumn Spring /" i
2, [ AR [decrease Stations increase / » - ;‘.
o =N, WA \ | ™ Battery replacemeht  calibration Ik g8
S Ay L= R Winter | g
oK RN Winter | "
IS " N minimum w7 Y Z
1 Z H s 3
0 - II . | = =3 = | B 0 3
Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
# Periodical monit. # 2021 2022 4 # Periodical monitoring®

B —f— ~ Zar-3 Hik 2 HIER CO. 2B REIMEE(E(S (EE ErhEL)

HEFHIREAIAZE (University of Evora)fy Caeiro 18-t FHESEMEENTY
Pi1otSTRATEGY a5 s d & S Bl = B LY CO B HL/BRE - IRIZDIERYHMERY &
1B FOH AP R} > $5E Lusitanian Ztskivsm e @avEFE (B -+2) » #%
st EEm B RIS R 26 (BE - BEERBE A0S R E R ANy Q4-TVI
BEAHEE - ZRERELY 25 VT AHE ~ BEELY 30 AR - FLIEER 21% ~ JF#WOLL 66% ~ i
JEBET] 10 MPa » e RS 38°C » EHFRCRAT 6. 1%  EBRERUENN 5 REEREAL -
THHISP S EZE Ry 11 HENE - PO fy 2 HEWE » PSO £ O HENE » P10 &y 23 B &0 -
1R R BB SRR K BN RE A BB A HE N - IR E R A {EE -

Legend

A Exploration Wells

D 3D Seismic

w— 2D Seismic

m Portugal mainkand
[] Quaternary

D Tertiary (undiff.)
. Neogene

- Paleogene

- Upper Cretaceous
@ Upper Jurassic

- Jurassic

B+~ BESFINGZ Lusitanian 2R = RI4R AR
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I

Zoom in of the prospect Q4-TV1 showing
the P9O-PS0-P10 closwe scenanos

tigtssrasnasnst

:Illn

E
M
L
l

Structural Map of Top Torres Vedras Group
(resecvour) with identified prospects and leads

Stochastic storago Capaclty E-W soismic section with interpreted loctono-
5 . stratgraphic elemonts of the stora
of Q4-TV1 Prospect: (orospect Ci-TV1) snd PS0-PP0 chacsrs sonarion

B —+= - Lusitanian &R AVEEEFEE

FR SRR TORERA Ocuvary A=/ 14d > CO SRl - #IHHEE/NEE 1]
R/ INR ST HYRESS S48 (tank container) @i ~ HAJH##n(dedicated transport)lA
JE4R (pipeline) » & KRR 2 BN - BZE P ELR = A Rt S8 55 (1
d) - DUEREZR A R LR R 5] » AR AEHHE 40 BN CO» 2aT 25 28 i (Y 2 AH &5 2K0KF
COfnak B ALY ILMOEET SRS (B 1 1) » W7E SRV aH & DA R E R
A PR [Fl#mdH SV ReA ~ A s EEIY CO. FHiE S EL - S REUR TR
JE RV AEEGAH & N BRCAET 80~170 BRIT /M (Y 2,800~6,000 7 &M /1) » AH5¢ s
e A MY 1Y 10~15%HYBRHSE -

Tank container?! Dedicated transport'4 Pipeline?

= Gaseous (10-30 bar) or liquid (80-350
bar)
= Fixed construction

= Low (8 bar) or medium (16 bar)
pressure liquid

» Medium (16 bar) pressure liquid

= Portable standard-sized containers = Fixed containers -
A
=Technologies existing / =Technologies existing ,/or under =Technologies existing, but require .g
development extensive planning, permitting and g
construction o
»
=] & __
o=, LD, fmp BB, Ao 0] 5 o
: —— 26t sot  3000-5  5000-
20t 000t 50000t
» Flexible and versatile > Larger quantities transported » Lower operating costs Q
> Existing infrastructure 3
o 14 ! °
<+ Modular solution > no economies of ** Greenfield infrastructure for ++ Higher investments =
il i - o w
scale lnter.mednate storage, on- and off < Greenfield construction g
loading
Short term Medium term Long term

[ AP0~ A R R R
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This study investigates the short- and medium-term implementation of CCTS supply chains for an early mover.

Waste-to-energy plant
Zurich (CH)
400 ktCO,/y

/-

Only option to transport CO,
out of the site due to space
scarcity on-site

» Network of feasible connections: meaningful transport exchange sites and possible connections
> Data collected directly from industrial and logistics stakeholders, whenever possible
» Cost-effective pathways computed with the Yen’s algorithm®

1y o T 1 o3F /WY B N e 2o e B L

Simplest chain Cost-effective pioneering Alternative pioneering Cost-effective dedicated
supply chain chain supply chain
Northem

Northern Northern @ g
Lights ngnu chn Lights Bergen Lights
=
Rotterdam nmuﬂu Rotterdam @
Basel O~ g KVA Basel KVA
G st Hagenholz 2 e Hagenholz

Worunatzs _mmm

Transport pathway (& ca. 10%) ( © @
Levelized costs of transport [EUR/t) 310 170 80
Duration roundtrip [d] by SRR 6 10300 not :‘;Dl;"rfal'{'fii o
Transport emissions [tCO,eq/t,npaeal 30% 15% 15% 10%

> Simple L 7-:- Complex 7 *;o;plgiw 'bzzr;pTex

» Flexible &+ Slow > More reliable > Independent

++ Higher emissions > Lower emissions > Lower emissions > Lower emissions

B N~ AEERAH & T RYE TR R

/%[e% Fraunhofer IAO /ANE] Berbegal JeAEWTse &Rt & A\ RS CCUS EhiAVEZE
B AP IAEE - A A e AR SGRIEE < EE R ENAL
HEHE (Twi tter) BHER T3 ITIHY » IRREHESEREUR 60%E 7S CCUS BUAIE R ~ R F. b
21% > FrREEERA 19%  HoIEEE T 205 0] DA RAE R AR 2 R R R s 2
(5 47%) » FFARmEE LA T1%9 A8 R CCUS Eﬁ‘%ﬁi(greenwashing){’ﬁ)}% » RS
Ry TR RN A R St 88 TARMENR » SR8 N T0%Y 325718 38 FR B N & AR
B R FRHE R 2R NAE AR - AATAE ARG o A - B 43%%f17% CCUS BIAIE A ~
MR R % FrAREEERE 43% 0 [EREEZ R CCUS o] DR KRR - i
BB AR R 5k o & AV IE 145G 4] Ry )Pk (emission-reduction) ~ /2
(net-zero) AR HEE ZHIFA i (play-important - role) » BTHIHYHE S 5 &) AT $EEAHY

fi# 75 (false-solution) ~ T¥EHEER & (capture-scam) ~ e HIREIFE] (expensive-
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waste-time) ~ BRFHFEME(ER] (capture-dosen’t work) » AR E NS AR ER K2
RZHIEEHEE > EREt ] DUER CCUS T EARIEER -

(E)112406 A 21 H(EH=) - F#EF=H
1. B

A H HEEE ) e CCS S EHEEE HATT ¢

1.The role of CCS and CDR to tackle the climate crisis: a needed change
of perspective

2.Safe design and operation of (0. transport systems — experimental and
modelling aspects

3.How can (0. storage become a multibillion-euro industry within a decade?

4 .SINTEF and NINU CCS Award winner's lecture

B S ERER IR TE Ry Mazzot t 1 BdRaT CCS J CDR {E eSS R iz fatikdsn
PR 8 SR SRS SE AR BRI A 3 (I - (B2 H T2 SR SRR CCS 72 2035 £ 15~30
EE/ o R DR T RIS RIERICE © B CCS NI CDR YR Z iy H A2
BT — 20 R PRI M 0 o e (58 E AR IR A B h 4 e - {HUZ CCS Bl
CDR ¥ 0 SRIE R TR A B4 VAR T 2 - N RIGEIY AR B - A
ST AR Ik A B EHE F 2z R (ki FF - ZATIT Al R i SRS SR N SRR 48 A
FEAL AR SR M RIS AR BURT ARG AR 3 e CCS S5 A a Y - (HLEUHR A
H]{E CCS A1 CDR fgit 7 a6 ERRAUR I TR IRk T -

R SINTEF FVEFE RS Munkejord Rl = CO (Ei AV TR SR EL IS
Rt feny )7 =R E] - filife T ARAVATRERR T COOMNERFT S E R VTR » #EM
BRASHMEE (BT ~ BT ~ R KA - EEE CO. M - ISR B M
FEZECEARATEE - FREEE AT LI AU aG B 51 > SINTEF A
4 ROST WY B B sk it 2R 57 A e Al — S AL bR E SR BT 2B AR - 7 i & Rk BR 2R O R
(decompression wave speed) HZREFAE — A LR E GEUETRBUERE - RAGKI2E COE
E)(COAN 55 ) Z TR SRR -

B &l HEUHEE H B SINTEF 559h—fr B REER Lindeberg Kl CO. B 17
WHAIFE AR EE R EBUTAYESE ? 5o 1€ 1996 FLIKCA Rt 45.5
EEE CO g AR EK g (B — 1) » AERTERYEEE AR CCS B3 EhRk H AR
BB NE R - BRARAVEA IS UL B S0 5 LA FITEI Y5 3 R s 2 - B
WO EEH Smeaheia S Luna FEMREMFETEIHE - (€A RS St AE fif
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ZEREARTE - IRILEITREE A 2 > s R B R AEZERY CCS FeEs » LIRS NERY
Utsira formation BEEFAZEREME AH) > 588 Utsira formation mefE(LTIHE 210 7 F A
Ho mIER] 1.3 B/ SEANEARE ST 0 (EERE A/ INYET O] B EE T sE S RE A AT
2 o

45.5 million tonne CO, has been stored in aquifers

45 | Sleipner, Norway
Snghvit, Norway
® In Salah, Algeria
1 Gorgon, Australia
B Quest, Canada
B Decatur, USA
B Aquistore, Canada

40
35
30
25
20

15
10

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

CO,lechn
|

B+t~ B O EfFEREIEEE L

CCS JEA%F BRI NINU #Y Ringrose #520r= (i — /) el HI FHEE /K R i 28
FE B HEMEE T CO %R - B B KRt efinV s & » e B TEEH

FE > RIFEEEHE A 12000 CIH & bhE AH (2050 6 ) » sKEHFZF|RIEEEEHE -
A1l 2030 FEAHE CCS 4g4& 75 ZkE 45 200 [ 2040 FFHIEHEAE4E TR ZHE 48 1,000 -
w0 B AT B SR AV E T DR R HIRirE I » SEIMIRUeRE COo. B L B3
RS EE OF 1)) W2 B g m @ e A e U mny S e E R - e TEER R
TR s CO REFFLIR S - BEIRAV AR KR AR HI RS CO Ak AEHFAE Mg (fH]
AL o BRI B S R R B P e DA S B B R B S KA IR BREIE R
R EHVERE A £ R (Capacity) ~ 7 EABESI(Injectivity) KERHM: (Containment ) » [}
AR EERERIFEE R B = FRZE > 1. B5F8C% (Efficiency of storage) ~ 2.¥&5E
(BEJ7) Expansion (pressure) » DK 3.#17ZE (Earthquakes) (=) » HEFERL
FEFERBER RO AFACE - HEM WA RGBT HER G it B R b s A

BN R MG E Ry - T A SRR B N R R E A R B e B
JFHER - SFRMENEEERIEE (A A2 > (2B S B aUsE R B> A HE
5 o FTDAAMel s S iR SRR AR E T A » S50 R 1E CCS hubs NBH#E 2 EE 17
5 SR E SR HAR T R EEOHEAR - BRI EHIES
i BR T E A b R I ER B LE B A AL - i H AR Sty e e A e DU 1L (3
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ORI R AR AT OREE (B = 1) -

the Trondheim Conference on co,
Capture, Transport and Storage

fEl ——+/\ ~ NINU #Y Ringrose ZHIERT 2022 FHaT & CCS G HE

CO, in structural
traps

Injection well

Migrating CO,
plume

Residual CO,

Convective mixing and
CO, dissolution in brine

[ L~ A COREEhELE AR AT

= (@58 £ B ) RAERREREEEN=(S
| HEYE
. | (Efficiency of storage)

Pore space

| SEABES 3R (B )

(Injectivity)

Expansion (pressure)

B =1 ~ BB R E AR Z BN ER
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. CO2 plume

B =+— ~ IERIRE R EE
2. 5740
ANH ST e R SEENRE E B " Storage - characterization and assessment |°

"Storage - leakage and integrity ; PAK "Storage - prospective sites |’ Z4f§
/40" Storage - characterization and assessment ¥ R BREFE R Shiddiqi
-7 A A 2021 -2022 FFEAE PR M B = (B RS (2% (OBS ) MERGAY MRS B
R FEE OBS BB 1] DUREIFEFE A E L BRIV NE » AT EDHIEIPG IR AR - 1~ 2 B9T)
NHE (B =) HAMEEEEE I E L& REE EE i DA R0 7 A Ryt E B H 2R

</\

HE > EEMERE AR H I S b E A B St =R R L R EE -

3w 0 3'E (=

New Catalog||
INNSN

The magnitude of
completeness
reduces from 1.5 to
ikl

62" N

E+ ~ SRS OBS B Tk 2 ol B
"Storage - leakage and integrity T - F /B HE S Nussbaum 1+
FIFH Mont Terri Mt NEERE » fECFIETE S T 2RESE Opalinus Clay ZE#)EA (O
REEFETE BRI ZE ST N S e T e e HPsE SR RET - T8t
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R Z A BN B E T EACHR - WIeRIAE AL 0.3~3 A RIRHHIER: -
eaA R L (E=1=)  RFRPEOBREEN: —9MEEPERE - haEAL
FTVESET Ry o VBT M e AR AT T a8 2P A G AR RIS - #2
BB AR ERUR - SRR AR R EEEEENE A - EEER
H M EES RN EEE) - 5% - Mont Terri ErfUEE RSN 1 HE=
MRTHIRETIREAE ~ SR U E MEESR G IN R E N - DU (2 TR b AT AE -

B =+= - aERNBHREE 5
"Storage - prospective sites | FREH - faffEAY EBN B.V. A E]AY Schiferli 46
A eHTE RSN Porthos ETEIM& Aramis EESRHFF S b &L sF =6

» b RAEHIER An

Porthos 5t AL EEm £HEFEN P18 BERH(E=111) » RSB 4E - &
EREZE 3,500 AR EEFABEESIE 17 bar > RHEEFELY 20 AH - FIFEBESR
HEE O ZEEIAR IIB X ESEE 28 EEAFE - B Aramis ERELE
Porthos at&E1LE - HEMERE S5 = (20bar) » & 100 ANHEAVELR - BT EREHT:
kR E YA R Por thos HtgBR 3B (RAEE0E A E 1N g 2 R B Y CO FAH
N(E=1+H) > FEIESEIEE 50 bar SURMEGHEAESKEYIRER - M
Aramis it mBRAIZ A ERE R - (HEHE & 035 e R R EmPT R E
TR - B R E R S bR EER (B Aramis 555 CCS network) » HEAR
RO > FREIRRHTINENGS - 1t R R E S R RIT B8 BRI R (E AT RATZ
ROV - U5 R - $HEAH AR R E AFFZBRET  BESRR
& COTEAMRMRGT  EARFAIRA S IRE R E R L BE L E S R R iGaET -

BHBUREEZUKEYIVE A ERKEYIIV BRI E IR E S EK ool

S E(RHY 15 CHF AR - 11 b b B 3 i [ (8 - BT LA#t ¥ Por thos SO
PEHRIBHFEDRE > 0 'C DUBRIRILASK - HEIRE > 15 C DU /KEIpaL -
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AN FEECEBUMER 2050 JFE PSR R - TR CCUS ¥l Ry AR B2
ez — Rl @B FavEb oy - B RS SRR SR LRI s i e el s &1
PEVE AR EF S - &E T EREH IS R S L & BRI B
PEHEZIETIE - SBILIIPE TCCS-12 Biate - B LU N 4485 B RS pER A

1. CCS RyZEH] 2050 '#Z bk HIRVEZN o 2 — » fitdwe [EA JFEMERRIREL

EAAEHRPEEIRT CCS T ARl » Hrh H it RS B ECR R
R FERE R RE & B IR DR EAVEN 8 - BEE RARBER R &R 8 - TH
HI Bl 48 CCS HARHEA S EL - B Rl feln 5 DAC 2ERE A - iikEHERY
RV FRESEEE - T H & B RAVIRENT B Rl R 5K g - TR
REFFEF o] H 55 B A A AR e (B RE A S H e R LA IR 22
(et RS E - B WIS NEHY Utsira ged@it KIEAYFHEEH
# Jz CCS Ha4& spItREp Ry s — (B B R RS ARV EF 5, -

2. BIREEUNRE T EE R K B AR R - POt 8 A e s —
{Ep B B ARG et ] - HATE 58 R N R s B i gm e S8 S AU #ET - THHH
2024 FFIEVEE - 1848 Smeaheia SHEREE 2028 F L43 » BURMEID IR R
CCS EBEEE - 2 AARREFICE B ~ 7R ARE T KEF R4
R i B A5 A ARG 1 - e ff AR (R 7 R M BB 55 ~ TS 2 E)
ORI ~ REEIEE SO TR E ~ FEEYY ~ BEIEAN: - ER&EESEE - R
24k > CCS FEMREE E SEIEN QO R R R E R s N B 7 58
FELUP RCFTEERT CCS B57% (clus ter ) BE4E4E (ne twork) » ZEME RIS Bl A ERFZE
STEIE R

3. EEPSER RSB &SR CCS Ry RR LB R AR S ae e
FEAREST ~ HIFRFL M - BN R EH /KM RSB - 2
EHMEXHEEE  2HATHERBEREBZ T > WECHE B
ACT(Accelerating CCS technologies) ET&EIzkuEENZ(E CCS fHEANTZEETE]
FR IS SR RIS 5 2% I (R 9TE T3] » =40 CEMENTEGRITY EH&IFRET A [EZKJERT
Ji%z Co B N AL E ~ BB DI EEE SRR e RSB (LT - &
AEN T/EEL(Work Package) AR R AR ERANETAL &7 CO. 52 HZKEM
2 BRPERHME AT o SHARP SHEIH#IbEL ~ T2 - faffd ~ PR RENE S 5 BIRATTH
B IR ~ TR E ST BT ~ B R R R A - 0y R PRI ST AR -

=
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HNET ST#IAIZ St bt st SR ey S (HPEdLE Horda SEEEE) &
T E R AR R R - ik E T B R BB RS M E S R Y
BEHIF ot - ACTOM #8112 FHEIOM K £ BIFS 227 25 R A p et B AR BA 38 S i
T H (decision support tool) (EI=-7N) » B BN IR
BESTAL - DAMECRIEMESTALEE AR EI IS5 2 T - BtaiHset¥iEm - A
C02GeoNe t HZEOM — F bt B E R - RIFEFIRIE2AHES B 21 (|
BOMEBIZEHY 27 (ERTFEiiEang - Bratist ~ 55l - R - EaEE > DL
TEME B 7 AT 3 135 8 55 H B AYYE A - ECCSEL RIS BN — A bhiii &
FfEFER =B (ECCSEL) (B i =T Esit - 5 EIsaEOM
TE S (EhiE ~ A - SR EE IR « TR - BIRIEE - &
1% B S 175 R IS [ Fe 25 B2 R R s & T 9T SR B 58 il b B B R AR MR R B R B
AR5 e -
@ ACTOM Toolbox concept

Reservoir and overburden
' Geological Risk Mapping
Mapping of structures which R T
might indicate higher risks Havl: beys’t“to Sepion :ited
equipment to maximum effect?
*  Near-surface geology

+ Seafloor/ Water column
Seep plume simulator

Enables rapid assessment of
multiple leak scenarios and their
dispersal in the water column

Assess Impact Potential
Anomaly criteria Quantifies the potential extent of

Identifies site and season specific impact based on leakage
methods of detecting leaks and characteristics and ecological
impacts, distinet from natural vulnerability

variability

Site specific underpinning data Generic analytical tools V//|
e ; :

B =75 - ACTOM 55 T HEP(hfEZE

(https://www.pml.ac.uk/science/projects/ACTOM-Decision-Support-Tool)

4.

BT A B R Rl R FE RS > BRI A S B ATF 2 E R E &
F AR TSR (BIAHIPEAY Sleipner BUMAY Gorgon LR NZE AHY Quest)
ERBRERE T o B E S R R E R i A M B R i s K ]
PERE > CCS BT 3847 (COFAHE 1T 2% 1S0-27919-1 » CO- B 4 i i o] £
& 150-27913 » CO. HE £HE R 1S0-27914) AT {E By (ki - HhA MRS 35
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A (British Geological Survey)i 2021 FHEH TIREEHERH /K E (Storage
Readiness Levels, SRLSHEZR([E=-+1) » AJ1¥/BE S CikEHFHIENE

T T TERTRF AL ~ 37 AT IR NI T EI B AL - DUk — LB R (R i A oe
A TAE Ryfml > A5 EEAEAE K aPASHEZR A B S THI T B L B2 L EH
5 - BB AR B (R B E it S | - A EHERESF &

BETE R R BT -

i Stages and thresholds in
L S hreshold
SRL number Description/title of SRL Steges a.ndt daaptlehing the technical appraisal & project
storage site permitting process S
planning
SRL 1 First-pass assessment of storage capacity
at coutry-wide or basin scales
Gathering
SRL 2 Site identified as theoretical capacity information
for an

. . - P T exploration )

SRL 3 Screening study to identify an individual storage permit Technical
site & an initial storage project concept if needed* appraisal

SRL 4 Storage site validated by desktop studies

& storage project concept updated

Exploration permit
SRLS Storage site validated by detailed analyses, B
then in a ‘real world’ setting anning &
plan Well confirmation, if needed®
iteration Outline planning for development
T - T for a storage
Storage site integrated into a feasible CCS permiti Technical risk reduction completed
SRL 6 project concept or in a portfolio of sites
(contingent storage resources) Project planning &
Storage permit¢ permitting iterations
SRL7 Storage site is permit ready or permitted application & iteration
C Sy fthe st it d Storage permit # required All planning work completed
ommissioning of the storage site an St X Lo
RL e Injection permit application, ; :
LS test injection in an operational environment Hneaded Construction & testing
Inj(’C?‘l‘\ﬂ permit Site construction completed

SRLY Storage site on injection Operation & monitoring

¢ Equivalent of storage permit relevant to national jurisdiction

] =t~ BREAFAREHE K (SRLS ) FEZE
(https://www.sciencedirect.com/science/article/p11/S1750583621001547)

o

5. EEFEGEEEEON CCS MHRAR fra e - BB RIAhREN 7B Bt i K B 5t
9077025 SR IARFTAEEC 2% » nHUR AR KB N 25 ARG R
T2 B5HE - SRRl SRR & R R U N E R A S ST A AT

GHEEEE - R EsE -

6. Gk LEHMEON (R SR - it - Fnt ~ Aa S DU B D RS e R
NBESTREMT Fo 073 5 0 SRR A ] 52 S 5 e B S BU & e
(ST E > HRLIBERE KR HEE AR - SsElS (F s i

fapk H AR ENT St 2 — » B RAAAEAR R RE AV St S (E SOk -

30



DR R

Fo AT G A U RO CaT S e R BONBRES 7 R AHBADT 7Ea T 38 WP
A B R B A S SR SR SR M R ST LB Ry SO0 R H Y - ZRZIAE R BON & BUAE
CCS/CCTS WFeat e AIRIELRE L R ABESS - EEL OS¢

1.

B b H Al EER L H AR 8 RIS ~ BRI - B
A~ IR ARG TR BUR /R DRSS RN R E(E - 2T
FerE H S T S EhREKE B R 2B T - MR E ~ AIRHENS
S A BRRIBGE - A REIRVRTFERAR B SR BB P TR E ST B et
AT FERIT o 38 feE -

. AR HEEAMET > CCS B EEERREZE (Hard- to-abate Sector)/@JA

Flab ~ KRR E B S RTE R AL RNEHRIERE SRR CCS 4845 -
FEE RPN FEERAE RS T AR S Em e m £ 5 M A
T SORRSRIAS TR > I EBERE SSRGS T - iE R E SE R
R st - e imal e R T A B 5hE A (B (E A ARt R e
(BB ZRHY - ZRIMT IR B I E 7 B i s& & & P IR IR IR - 421 €O,
A AR A IR S B m] U R R Beas - 1R SR 85 B el RUE B 2%
U BN RIS G o BRI OCS a8 340 -

. BREMFSEE SR E S R TTIH RS EERCE - (e E A B AR Y SRS

72 BIRIRARE B A ~ JEU b DL SR FE SRS O B R EE B SR BR8] -
ERVUEHE B—EFTIRAIHT - BRE BT — RS TR 2 S R AR &
afl o EEE CCS Ry ERRPE AR - MERHE R R B R R AR AR T 2
PG B AR Bk B T CCS FeffirtryEE St Keh B -

- BUOMSHEREHFROTERRE > S/ R E s BRI H - R R S

Wt E T AR B S BRI KRR - WA RS R -
B S A AT CAE SERY - DR E R A B2 S E AR e Ze st T > (54T
(AP g~ 5 A R A B BT AR LR R T oyt o - S DABEE TAFIH H K
Tl ERERZNEE R ASREITEY -

- ERREARKEREFTETH > EFRFHNEARES] ~ HFEREEM HEE

AYERRE KT 71— PR R E R m B ~ B oRE CE e T
Ry REE Y COmBIME 2 ~ /KERSEFFAMRIETE ~ HUE T B2 R 5T
B VEHEH » #RARK AT DUR A S REATEH -

FEBIN CCS 5 MR i S PR ES - (B R 2050 FEhcHk B - BRI 2
weE o Ho G EREFARR SR - PR LU TR

l.

AT lo S R AR R\ 2 7R R RFE AR > I LA R ko -
AN R EAEER R CatE it - fL25EE - fLUIREHBE S
EEPI TSR ) Bl - T DUE— 0S8 R Eh M 5 5 (CO TR RIS ) B EL M)
MBI ~ S8 ~ BN ) SHERT - BFERCRREETE - #
B HEREI S E BB EREEE A R BRI AR Afam A ARES] »

31



ENERFRA CO A RIEHFRH AR T S - DUEs COBFHIRCR - HIETRE
MERFAL - BASEHE SIS EAH DIFT e AR D E AT T Ry Z R R e 1SS
HEUEE - HEIRE I BRI LN R - IR CO iYL ERII A
e o EAFFEGTRHE > FTRUE AR ESGTI E - BRHesE ~ K%
PRI Bt s - DR AT — S bhE ARIRERS - BE NI RAEE - B
ot HFE RV EDHIR T - LRt B ~ B /KRt e 5 S RS B ~
EENE > DUBHE COfEME TP RIRSEEE BRI - MR st S RA AR e —
FALBCRRAY AT RENE ~ MRIRERANIURUREEAE > DARIE A R e b B B R -
2. RAMREHFSULRESE - PRl BRI S E 7205 [ MRS MR Rt K B R
S Rl DU TGP & 2 S B E B ST 5 e ELAGHY T F B IR R -
DL e R SR Rl sl A R T R T 1
3. EMNETERIEIRERRE » @8 BUN C 3 R 2 B A e A (EAH R A AT A =ieh
TTARARSEE - BN EEE SRR CCS Ry SR pa i SEPEE: - i 5E il EAH R
WETETENR « TAEARUNIAE - DUEOR S bhREHFIH B Ay SRR
M BUREVIE RS > 5] DUTNERE] N AR BE e HE ) -
4. NREBE T E RS AR > (TR S & ERE S R e B A 2 AR
7 CCS e tHE EEAERE - B DB A RERG & 1F  JRE R CCS £iiliH
BB U R ERG AR EPIROR - e 1A R R YRR Ry (] 2 55—
TR LB AE S UL AP AT HO BRI f 1 L e B AG E - (PR B d e &
ERAERy - WBAEE RS BT SR B 5 & - R 7 Heage s i T i _EAY
RAEITEY (e CCS B KB ETEELT -
5. mi% o AN BSRIVEEY: - £REHBRZIIRIEE - iR EE K
B ReA AT o > OCS Bt B S AHBA I A S B R E ] > P ASE
AR DAL T EARERER - A 5B vl B 5 BRSR  flo 3 Feg l fi E 25 A AR
FESEFTE  BREE CCS ERNA(EREVER - SEBE i =GEE T 7
fift CCS SR LAFNE - IBIHGEZ Bl R AR B NEG SR A RS HRETH R
RREEAL ©
BT CCS/CCU/CCUS/CCTS % - NNV ASES A A AR - Hig
R S RBRSRAE FY A0 (T fee ik et e i 64 P 08 & A S SR I B RRE 5L - BRE S R A
[FI SR S R 22 [ RUEE A AT AR A R S5 8z » AN AT A TP e DR 27 < e S b E EE»
DS GR Co. BHF Mt - SR BN Sl 3% R AR o hRE AR DI EL A5 HY
AN EERRNVFNERAEERE - 1eTMEEE O RN GO R R AR K B R
A

32



