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TTBbE K AT S B tH B S f2
B A ¢ RS 13 BRI R & (GHGT-13)
HW_16_EWHE  EmlE

HH R o IR A

EEE 13 E] NSRS S 102-23667685
HH AL R0 4 R 5 A B T

BT B 7 5 R A R H58/02-23668639

R 15 R B R 5 B S R A/102- 23666871
BRI © (1 #2201 el 13 gl 4 SrEms St (Bier)

HEHART © 105/11/12 ~ 105/11/20 B © Bt
HWEHE 10641 H 19 H

VAR L=

5 S ae] -

YA AHE (Greenhouse Gases) > {bA¥AEF (Fossil Fuel) » — & bixfEE
BAEFRT (Carbon Dioxides Capture and Storage, CCS ) 5 B == SR pa 2]
Firbstgr (GHGT)
NEHE  (CHE=HF)

RS By H Rl 2Bk E AR fRai s > 2015 4F 12 AN ERERT
2 COP21 & > HlEY "EXRmE ) » BT &% NEeEEgRaR
TEAZE R 3B bR 2°C /KSR LA § 46 » thBHET T R EIfEE R TR
= RASHEIE(E » WAL T FRFE IR = RAS RN A R L b
SRR > B ST o

HEIPRRERARZE (TIEA ) £ 2T i = RS SR e & ,(GHGT )



ELR R PR E FR AR = SR AR RS T & ek Hoow 5 R b Rlo e -
{8 NS LM = AR Y (A - e (E R B abet - AR 13 &
st (HGT-13) iohm 53 > &UBPHPAR S B « riiirRs - 2
B RO HE T - TIPSR CCS B33 TEKE I E
HEEHIBIRIN S » A B A - At B S e AR R
HintE ~ BUORELBUE ~ bREMF RoE > SRS EREER RN
ERAKIHERR & 2 275 -

AT REEH R L5 & R4 (http://report.nat.gov.tw )
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=~ WEHER
oz U By E AT e PR A B A ER ORefed » 2015 4F 12 ARERET
COP21 Ffeldsy » BUEH " AR E , (Paris Agreement) @ B 7% ' i
BRSPS SRO BT HIEZE A IS T2EERT 2°C/KELAA » WSS TTB KA 1.5°C DA
A 46 ERRF T R EIEAE R E DR E RS HEIIE(E - fEA AT T I
L AR IRAY N R R SRR RS B 2 RS- | TAE COP21 2% AT »
URERBREREE BBIDE WESET B 1 HASHT > B5TH
R E AR RHINE B 2050 SRR = RESHERER R 2005 40 = RA8

HERCE SO%LLT -

eI EIPRAE TR 44 (International Energy Agency, IEA) 2015 & " BEJRF}
2 | (Energy Technology Perspective ) HNATHT » ASE A BRI E BEZEHILE 2
CLAAN - R BATHR S R (RBR ST » el B 4 Imae A & i e
Ry K B SRR ERS » PiT DUEE 7 SE Y kbR B Ry B K5 > W 1 s
B JIER SRR TRV EREE - RIEFEE AR (30%) - S bhii
EHEHT (CCS) ity (13% ) ~ SERCREF LR (1% ) ~ #m{HEH
ZIRRHERA (10% ) ~ m{E 28R 52 7T (38% ) ~ DLRAZEE (8% ) @ AlEl 2
7S o

7 B TBERE
= -

ke

] 50 100 150 200 250 300 350
Gtco,

1 2CIHHR T2 2050 FE21THE SRR COJE
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6DS [ Renewables 30%

B CCS13%
40 -
- I Power generation efficiency
S 30 and fuel switching 1%
]
W End-use fuel switching 10%
20
5Ds M End-use fuel and electricity
10 efficiency 38%
0] I Nuclear 8%
2012 2020 2030 2040 2050

2 IS ek T E A HRE

SEAE (LUNEHEANTE]) B HEIEESE  FReftEryEa
FFRBIZRETR S EE SR BUR » U NS BIR a4 4hte > VA E R EREARA
TiokEE e - DUECRAEIRZ 2 » tWINILIE A B K 38 8 2 U & SR ek
RGBSR PR E N =7 Z — AEA S BB R ERH 1B T
Q0] A e e e E AL i M 22 SR B R & > E A B RS R -
PR T AR BB EUMRAE PR A S R Z i A R SR A DR A SRR B IR
Ah ~ SITREETEARIRR ~ TRT T A RETR (S B S B R E BT T

URE RS RIS S ) (GHGT) & [EA T8} > HR 5 Bk
[ P2 ] 2 B 2 SR B R R Rl &k » 8 e ROty S8 e > (8 RIS LAE TR D
o 7 SEAGHRI Y[R - AR hEsE 2 #8700 fdt
5% ~ BOMN R MR BRI - S A2 SE 13 JE > 5 11 H 14~18 HEIm 085
BT Eefaam LTS CCS MHRART LA Ta T Emofr e ~ DURBUIRA
ARG - WA A EIRENE CCS T - A2 HHE - BURE
AEEL S > PUERUHREE RN -
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2 FRLE
— ~ GHGT-13 #fat
(—) GHGT &=t
o = SRAS IR T (Greenhouse Gas Technology, GHGT ) &k HF
HAR) — S b ZEREIPE &% (International Conference on Carbon Dioxide
Removal, ICCDR ) K2z s fs B 7 25555 ( the Greenhouse Gas: Mitigation
Options conference ) B &Y 1997 FEAKIL » GHGT & ok FHEIPRAE R 4B
(International Energy Agency, IEA) Fff@HIR = A EXETEMAE
( The IEA Greenhouse Gas R&D Programme, IEAGHG ) B5%E > S RiAEAE
[EAGHG HYR B EIZT - 2RI HARL 7 A EILSE - BOM R aeNEEmIR - 4T
T EEEAV RIS PR 3-1-1

72 3-1-1 #i1+/E GHGT ST

L. ST/ BX &
GHGT-13 Lausanne, Switzerland 2016
GHGT-12 Austin, TX, United States 2014
GHGT-11 Kyoto, Japan 2012
GHGT-10 Amsterdam, The Netherlands 2010
GHGT-9 Washington DC, USA 2008
GHGT-8 Trondheim, Norway 2006
GHGT-7 Vancouver, Canada 2004
GHGT-6 Kyoto, Japan 2002
GHGT-5 Cairns, Australia 2000
GHGT-4 Interlaken, Switzerland 1998




GHGT & CLAS R R 25 SRS R R R il <R i T Y B PR e
Rl — S tE ST (Carbon Capture and Storage, CCS) J7HH °
GHGT &afaTam Pl = RAS TR lr HIsA RIAVRET - HAV SR
N LEEEAREFE 2 LAREIR - W ERE D = RASPHT - 8
1998 = GHGT ZaiBitGZRIR LK - SN ER & - KBLH CCS 17
ENFFEN R - GHGT gafill TR B BIFENTIT CCS H oy fERS -

(=) GHGT-13 f&ifr

Rz GHGT &k Rsh 13 EEIFE R = R ae e ml R iy
& (GHGT-13) > 2016 45 11 A 14 HZ 18 H{E LIRS S T
B2l (Ecole Polytechnique Fédérale de Lausanne, EPFL ) Y SwissTech &35k
1,0 ( The SwissTech Convention Center > @& 3-1-1 ~ 3-1-2 k& 3-1-3) 817 >
FHFEEAL % BPFL & IEAGHG -

: H WW‘" ‘."'{-Md-:(: itii!ﬁﬂh L)
T aid b5 As e RN -'-".'3.‘5 fim H m V]

3-1-1 SwissTech &0y

1 http://www.ghgt.info/images/GHGT13/GHGT-13%20Programme.pdf
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3-1-2 SwissTech €00 A C1H# | GHGT-13 (Y E ARG

3-1-3 WEARTE NAY SwissTech &5 0

GHGT &5 ER B9 (Steering Committee ) #7458 » ZE G E
HH E¥ T FREARY - A& GHGT-13 &g 2 i EZ B itA 10 firEk
& > W& 3-1-4 > i [EAGHG 1Y John Gale ~ B -LHRFI AR IRHEA =
( Swiss Federal Office of Energy, SFOE ) HY Gunter Siddigi & EPFL HY
Lyesse Laloui #E{EI:[E T -



STEERING COMMITTEE

CO-CHAIR CO-CHAIR CO-CHAIR I

Gunter Siddigi John Gale Lyesse Laloui Tim Dixon

Peter Jansohn i i i Sian Twinning Markus Wolf

& 3-1-4 GHGT-13 5 EZ EFk &

it
Gunter Siddigi Co-Chair Swiss Federal Office of Energy
John Gale Co-Chair TEAGHG
Lyesse Laloui Co-Chair Ecole Polytechnique Fédérale de Lausanne
Tim Dixon IEAGHG
Julianna Jammers SwissTech Convention Center
Peter Jansohn Paul Scherrer Institute
Tony Kaiser Swiss Federal Energy Research Commission
Christoph Miiller ETH Zurich
Sian Twinning IEAGHG
Markus Wolf G.E.Power

AJE GHGT-13 &k < Fiffosm L& i#Z B ( Technical Program
Committee, TPC) BEILAHEEC BEXEFEE/NH » FAEFEAE GHGT-
13 AR » WEERE RO RIYI A SRR 2 U 5 TPC 454 9 firfk
B EE B CCS FiffrhH 3 ARANT S Es  ARMEF R EE » A&l 3-1-5-
ket EEE 3-1-6 A - NAEER R HGE B EHE (Opening
Session ) ~ 2= A& (Plenary Session )~ 774H % ffir#f 5 ( Technical Session ) »
{13ZE®) (Social Event) JRp#zfEE%E (Poster Session) % e

10



v

Tim Dixon Lyesse Laloui
Co-Chair Co-Chair

s

Carlos Abanades Zahra

Mohammad Abu

3-1-5 GHGT-13 Fflism L FEEZE G E

(=) WEHD;

KR GHGT-13 GrafifEii-H8 S B 4 SN OB  Vaud)
R o T S AU v 2 B S SR » PR et
5@ B ROK S A TR b 75 1 B T B SE R T Lausanne Capitale
Olympique ; HIESCF » HIE 317 -

s B RS SR R T (B I A G S R
T B T B 22 A SRR TT S8 7788 ( Olympic Museum) P » Z01E] 3-1-8
o 319 BT + BLErE R DT R A MR S S B > IR
TERE— ST BLIAIRIATS  ([B] 3-1-10) -
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CONFERENCE PROGRAM AT A GLANCE

MONDAY 14™
NOVEMBER

SOCIAL EVENT
Welcome

Reception &
Registration
Olympic Museum
18.00-22.00

TUESDAY 15™
NOVEMBER

Registration
07.30-17.00

AM BREAK
1050-11.20

Technical
Session 1
11.20-13.00

LUNCH BREAK
13.00-14.00

Technical
Session 2
14.00-15.40

PM BREAK
15.40-16.10

Technical

Session 3
1610 - 17.50

WEDNESDAY 16™
NOVEMBER

Registration

07.30-17.00

Technical
Session 4
09.10 - 10.50

AM BREAK
10.50-11.20

Technical
Session 5
11.20-13.00

LUNCH BREAK
13.00-1400

Poster
Session A

14.00-16.00

PM BREAK
15.30-16.00

Technical
Session 6
16.00 - 1740

SOCIAL EVENT
Student
Reception
18.00 - 20.00

THURSDAY 17™
NOVEMBER

Registration

07.30-17.00

09.10-10.50

AM BREAK
10.50-11.20

Technical
Session 8
11.20-13.00

LUNCH BREAK
13.00-1400

Poster
Session B
14.00 - 16.00

PM BREAK
15.30-16.00

Technical
Session 9
16.00 - 17.20

SOCIAL EVENT
Conference
Dinner
18.30-2230

3-1-6 GHGT-13 & 2 /Ed#E
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FRIDAY 18™
NOVEMEER

Registration

07.30-1200

Technical
Session 10
09.10 - 10.50

AM BREAK
10.50-11.20

Technical
Session 11
11.20-13.00

LUNCH BREAK
13.00- 1400
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=~ FREEEE
(—) FAREE

FRALEEH IEAGHG F % Kelly Thambimuthu F 5 » {035 F ¥k B A1 8L
Ellgt - AlEl 3-2-1 & 3-2-2 A o ME& I SS iz F o e fr 2 A= > B
B (Swiss Federal Office of Energy, SFOE ) EAfZ 5 (The Swiss Federal

Institute of Technology, EPFL ) 47 BIELBHEEE -

3-2-1 GHGT-13 & Gass it

Kelly Thampimuthu

n of the [EAGHG

Kelly Thambimuthu ha:

3-2-2 IEAGHG FJ&# Kelly Thambimuthu £
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(Z) FREEHER

AJE GHGT-13 &3 < Bl B HLglai =55 77 A5 Kamel
Ben-Naceur (IEA Director for Sustainability, Technology and Outlooks ) ~ Trude
Sundset (CEO of Gassnova ) » 5z Thomas Stocker ( University of Bern ) » J&
SN T B HaTam CCS Feilnakis 20 FERY S5 » 1EHR P B A0 {r] S48
HEEREECRELER -

Tt & Bl RS B4 2 /A4 (United Nation Framework Convention on
Climate Change, UNFCCC) J7* 2015 FFERAE AR AREH T2 55 21 [m&&IE]
# (The 21th Conference of Parties, COP21 ) » & HIES 2 HE4r 4Btk
HY" EE2R 53 aE ,(Paris Agreement ) 2K E0 M5 B8 T N SHIL[E] R AY AT -
i R R RORT MBI R TE(BRT 2C/KERAA - M%7
BRI 1.5°C DI FRIIFOR B AR » a2 e IE LR 2016 45 11 HAERL -

MR SRR E SR 7 T i AR R P - EEZR R E 1Y AR S
R ERBUN R EATE R ESE IR - MEEPREERAE= (International
Energy Agency, IEA )E8 Ry » iR Fa B2 PRI A B0 2 3 30328 P A (PR o »
B1FE S bhmEEBLEFE (Carbon Capture and Storage, CCS ) FETfENA -
RN TR R B AL a R » CCS 2 —RE A B AW
IR AR R TTZE 5 BN RS RORTHIEZERIE 2°C 2N (2 Degree
Scenario > Bl 2DS 152 ) » CCS Firin By A i Ry [RE i

Kamel Ben-Naceur £2%1] » fi75 322 %] 2DS {F5E » CCS $2ALE I IH0 "
— (KRR G ANREUH S B R CCS HY#EERE - R IR
A AN AR R
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1257347 > 2DS TEE RS - RIVR A E PR S 2 5T CCS»

TERERFERR WA RE LEEAZESE (E 3-2-3) 0 HE1E

"B TR CCS JfEEE (NCCS) |1 » PARLEF B & 4¢E 2050 FFHY 3,340TWh
TREE] 21TWh > RFRIAL I E A RKHUSEAERATER S SREEEZE - M
AREIRAE 45 HELE 6796 HRE] 75% - &Y 3,700TWh > iS5
T R TEEI AR TR AN B AT - SN AR A ERN R » wid
ELREHE KRR N EREES E 1,900GW VAR @ 2R
HEMRA CCS ~ SEEAE 850GW LG ARI et - AHE N IEE A+
FEREEHR RSN RG CEEEENNUE A o LI EESE - K
HRE R E R B E TR AP - BAHE B 0 (B A TR
BIMEE (NEFEEIHEREREER) 2V 3.5 KFETMUE - 7
2050 FZT TR KRG B R TR 2 5 22 R R s 2 i B A R 52
EIEHTETRE S R - HUBEAYEE S A 2050 4F - /£ NCCS 155
b PARESEERIKIEEZEEE > {28 2DS 1E5A CCS MEL > 2050 FFZH0
/> 400 TWh HYZ4EE -

N\

EHFELESTE A - 2DS 155 T F 2050 FHVEE JTIHRE I AE 3-
2-4 P 0 B NCCS BRI E R EE L& SR A K HERE 1Y
R o pkER - A TIPS > 2DS IHHE T E] 2050 F4RRE/HET]
290 {EME (& 3-2-5) » 5 fiE CCS » Rt & & A as HAN BT iy A
S5 25 B AT RS - R » Kamel Ben-Naceur 5[FH IEA % (Executive
Director ) Fatih Birol /195 » " EHEBT R E - CCS &Kt A HE
—{EETE (i E2%ERY ) (Deployment of CCS will not be optional in

implementing the Paris Agreement ) °
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No CCS in power

No CCS in power (NCCS) and 2DS

TOONE svmmstrmmmsies i T RRRRRRRRRRRRRRRR 5 s e e e S
m Others
80% mNuclear
mRenewables
60% .................................
20% ~oal with CCS

mCoal
0%

NCCS

At least an additional USD 3.5 trillion in generation capacity investment will be
required; but even greater challenges result.

© OECD/1EA 2016

3-2-3 BJIHERIT 2DS 1F 5L NCCS 1F5Z L

Annual (left) and cumulative (right) CO, emissions of the power sector in the 2DS

300

250

150

100 o

2015 2025 2035 2045 2015 2025 2035 2045

mCoalwio CCS mGas w/o CCS mOil W Coal w/CCS mGas w/iCCS

3-2-4 EJIEPT 2DS 15 T 2 i E
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" @ Other
Gas
rocessin
2000  coerrrrrrrrrsss s s s s e p g
M Biofuels
o
S 1500
= .
W Chemicals
B Cement
500
0 M Iron and
r T T
2010 2020 2030 2040 2050  steel

3-2-5 TEEFTREZ

bEL Gassnova /A E]HY4EEL Trude Sundset DASHBEIZ Roadmap ( [ 3-2-
6) Rl - BB CCS #2iAE (CCS: The Timeis Now ) o B 5uZE i
FAES R HEAEHEZR - THRTE 2022 ST DAEFR Rl H 525y CCS &1
2 ° {AREUKEHY Thomas Stocker FZHIE DA ERRR (LAYVEIE Rt A&
FEAZ TSRO ERIECE - SRIEERE 2 CRYEE - AJH COHRAY
SR EFESIAE 7,00 (EMELLA » F 2015 FRCAHER 5,950 (20 » Fr A
P 1,950 REMEAVERFE - DUSAE4T 100 (ML FHEROVEES S > 15 20 4
AEEREL S PR - AR E R ER HAE - [NIL » MTaxFRERbRAY
IRl - PAMECR K 3R JEE -
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ROADMAP

THENORWEGIAN PROCESS INDUSTRIES

B
I0MAss RAw MATERIALS

B’OCCS

3-2-6 #BE CCS 2 Roadmap
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=~ R

H R y4HFTHE Y (Technical Session) #47 » RERERZ (40[E 3-3-1
FioR > & FREPRVEE R SGER KRS 2 Programme”) » [F—RFELIAE 7 [HE
w2 EEBEET T [ERRER YR S MG TR o AR —RIEIREE  FHERELR
AN [ CCS > i Sl m AR E R S8R R AR Z R o Tt

CATAT SR & 2 S — (BB T AR ) > SO B 5 {8 DL T 51
AL (B OASE RS AR S R - SRR )

® JRiiETE

® PUREAEUG

® iy K iEl

® i

SESSION C
ROOM 1 F

SESSION A SESSION B

SESSION G
ROOM

SESSION E SESSION F

Demonstration
Projects |

Oxy-combustion |

h 5 Q
20 - 1300
» n2 Demonstration ~
00 0 Projocts Il

i i
+
Jlf0f0000E
| HEITIEHE
l {

g a
B ig
-
¢
g §s
=§ ¢
2
H
5
-
iz
318
9 ”»
R
8
g

T
|

|

|

!
:

* | WEDNESDAY NOV 16™

§
i
i

|

§
¢

Capture

och r
910 - 1050
& on 8§
< 20 00
Toch & o
600 1720

Captwre Systom

Sotvent Pr rties |
nc studies 111

Tech " 10
9101050
Jech Sesmion 11
x 00 Soivent Properties Il

SESSION soascs
THEME KEY |

n
Storage Piot and
2

s

Other Capture
Concepts

]
:
8

TusE
ORAGE OPTIONS

3-3-1 GHGT-13 & sy 4H Rty ey £

N

http://www.ghgt.info/images/GHGT13/GHGT-13%20Programme.pdf
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(—) m~#EiETE (Demostration Projects )
1 ~ RETE TN
2 Ek CCS W5eft (Global Carbon Capture and Storage Institute, GCCSI )
FHH 2013 42 2015 A FEIZE SRRy CCS THHE R » (e EAMNY
—HFE SR AVIEHEE - W7 3-3-1 X[E] 3-3-2 - iEEFF A EHESE
AR E 2013 £ 2015 43800 > R4 EAI A NIERD » xEE

IR R 2 22 B TE H B RA TS R S -
2% 3-3-1 GCCSI 45 CCS T8 B Y3 s 45

Project Stage? 2013 2014 2015
Operate 12 13 15
Execute 8 9 7
Define 16 14 1
Evaluate 21 13 9
Identify 8 6 3
Total 65 55 45

f#5E © GCCSI ATE s CCS T8 H 2 85 EL" « Operate (Completed )
Execute ( Under Construction ) ;
Define ( Late Project Development ) ;
Evaluate  (Early Project development ) ;
Identify ( Announced Project ) °

3 http://sequestration.mit.edu/bibliography/CCS%20Demos.pdf
4 http://www.globalccsinstitute.com/projects/large-scale-ccs-projects-definitions
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CCS Project Pipeline

Identify

H Evaluate
Define
% Execute

B Operate

2013

Data from the GCCSI

3-3-2 CCS Project Pipeline’

2015 A EEA TR TR ICE 22 [EPEE - B TE HiESEEFD
COr & Fifs » REJEN SR 100 FHEIE -

MITEI K542 22 B H 73 Fs =45 * #5¢€ EOR BHH » 1% 3-3-2 5 S
CCSTHH » 412 3-3-3 5 2 CCS HYRD&D IHH - #1% 3-3-4 » Wib5eHE

EEARER

> GHGT-13 Speaker : Howard Herzog, Senior Research Engineer, MIT
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7 3-3-2 B EOR JHE (GCCSL2015 5 MIT,2016) °

Project Location %&p;‘;'g CO: Source O:E?E:t?cf:n
Enid Oklahoma 0.7 Fertilizer 1982
Shute Creek Wyoming 7.0 NG Processing 1986
Val Verde Texas 13 NG Processing 1998
Weyburn US/Canada 10 Coal Gasification 2000
Century Texas 84 NG Processing 2010
Coffeyville Kansas 0.8 Fertilizer 2013
Lost Cabin Wyoming 09 NG Processing 2013
Lula Brazil 07 NG Processing 2013
Uthmaniyah Saudi Arabia 0.8 NG Processing 2015

2% 3-3-3 S CCS THH (GCCSL2015 5 MIT,2016)

Project Location %&p;‘;;g CO2 Source CO2 Sink Ozzfarutci}cfm
Sleipner Norway 09 NG Processing Saline 1996
In Salah Algeria 12 NG Processing Depleted Gas | 2004 - 2011
Snohvit Norway 07 NG Processing Saline 2008
Gorgon Australia 4 NG Processing Saline 2016

72 3-3-4 CCSBYRD&D HHH (GCCSL,2015 ; MIT,2016)

Project Location %:AFS;IH CO2 Source CO2 Sink 0:'2?;?;“
Air Products Texas 1.0 CH. Reformer EOR 2013
Boundary Dam Canada | 1.0 (110 MW) | Coal Power EOR/Saline 2014
Quest Canada 1.1 CH. Reformer Saline 2015
Decatur lllinois 1.0 Ethanol Saline 2016
Kemper Mississippi 3';1/1\(}3?2 Coal Power EOR 2016
Petra Nova Texas 1';(\5\30 Coal Power EOR 2016
Abu Dhabi Abu Dhabi 08 Steel EOR 2016
Alberta Trunk Canada 03-06 Fertilizer EOR 2016-17
Alberta Trunk Canada 12-14 Refinery EOR 2017

6 http://sequestration.mit.edu/bibliography/CCS%20Demos.pdf
7 http://sequestration.mit.edu/bibliography/CCS%20Demos.pdf
8 http://sequestration.mit.edu/bibliography/CCS$%20Demos.pdf
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(1) PH¥ EOR HH
22 (B EE H A 9 {EEfiE B EOR TEH » HAgEZEf -

EOR T H #YA B S B B AMIAY — S A BRI 2 = SR Y — 5
et > FBY EOR CHIEEPRi — S bhi ) HEARYIE ERliAs - HUEBR4ERL
AR R > 1l BOR “Z iR S 2 S LhRES TN B B AR
AR EREA > 53 BOR IH HAVE S F 590 EOR 5 -

MEiELEpE2E EOR THH B2 BIEHHT Ry CCS s H £ - Ry
55 SETH HEOR B2 PR sty > 1R/ IS CCS Ak - A HpaE—
LLFISN S (BT EAYE Weyburn JH H - B {#EHEA RRFERYRIE %
bte CCS feith 2R MRYEM - Bal R igse -

(2) JeEH CCSHHH

2 ~#EE H WA 4 (E g Aot & CCS T H - H Ai Sleipner 5z Snohvit
TH H IFA = Gorgon TH H IEAE R T (FREZERY 1990s #7)) 5 In Salah
HHEEE&EE IR EA -

1 Gorgon JHHIM = » #EAVZAARBGAFZE K CCS » {2 CCS
FAE N (R REE AR 1096 > # E  [E BRI 2= R AS FERD
U P T H A R B3 m] AR R SR T

Sleipner Al Snohvit X6 H tAAFAIRVEN - BEAEIREE EIFER
WA (495 50 ETTMCO: » AF Sleipner FHAERF ) » FZAVE ZBUMAIHR
BB ZR A0 23 ] Statoil 2 fEIET SmHIAEIR BT RER sA 2 b B2

9 https://sequestration.mit.edu/pdf/2015_VictoriaClark_Thesis.pdf
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TEHPRE > M TELEIH H R T TR R -

FrE /A E] BP Y In-Salah THH - AlE Ry T F~F & BP fEEERFHYARE
AGHKES - BP G 7 2L " #ACAH (Beyond Petroleum ) | Ky ERERY 2 HHIE
g SERE CIF R—REEAFEHETED - CCS %5 iy —{ER
% » BP 4H&RIGHE | COMHEIAE - BEEAM—RII=(EEE " AbiA
B #Y CCS /REaHE -

4 (BB H A EAE RV B0 BURF SRR L M ERY - ETED
RN B R R A = 4 S EhRIRBE R - INEA LU MR - e
BICTA H S -

® N CCS MYRA AL B TH H Bl AR — /a7y (89109%6)

® IHERIEEEERAI AR A AT EHY |

® NEIMLIGEIHRTCE RIS ] R BRI SES R RIAS » AT/E A Ry PH H A
B B R HYSE TR -

(3) CCSH#JRD&D TEH

HER 9 EPRHES S CCSHYRD&D HE » EMRFEEZENEINE S
SCFF 0 2 3-3-4 /i 3 EEHIEAAEZED > & 6 [HEeEET (EEE D
ARG ZASD - 9 FEHEETA 3 FEZIEAERGHE CO. » X
1 SaskPower BJAFIHVESRASIEE (Boundary Dam) il {EGHE
ke EAE 2014 £ 10 HEE > 25— (B SRR AR AR SE B R T CCS
ZIHH - BFRAIEHEH M B REhE I E
o EIEBREN] B E BALEOK 40 FEAVE SIS SR H IS
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Fy CCS B - sisEfERaR -

® EFSEETN VI ¢ SaskPower I FIA BRIV A TG EZE -

® [igHEEN ST | IIEABUFRRML T 2.4 (BHICHYE RS - ERHE W)
YRGS 11 [EIThHY 229 -

® H5ENJT ¢ TR LUE A S bk EOR ™55 AT hi e B
FYTRIHT SO» » ot B ) B B RIS RlET a] > MR G LA 5 (E
FREEET]  (HRAS I DIEBLE IR -

2~ BOFEEAT I Bh CCS /RaEitE H > 51
MITEI #3 7 R%E ) CCS /rEntE H &R Mg BN 1=
(B ZE/D 10 BFETE) » BEEINEEER T3 3-3-4 CCS #Y RD
&D XEH d g 7 -
(1) EFERTFTE

EBAEEJEES (US Department of Energy, DOE ) S ~&iTE H Y - 2
T H B {85 (Clean Coal Power Initiative, CCPL) » & Ry r&irEH
FROL E ARG - SHNEEFEE /D S0% BT BB BFEETHE
Jrlc4s CCPL MM A S THE T ECEE I RE B e iy » 5% & B T
HIFRE » {HH 2009 FLIKHZ A E &7 Eoés CCPI -

2009 =B EEE T SSBIFEIERECAZE (ARRA) - HgfE
RRIEUEZE - B — SR gt ¥ CCS /REnH H & & -

CCPI 1 ARRA HY4HETEREER] CCS rr#EiTE H AYERE » 4158 3-3-4 th
FEEHWY 4 (HTEH - # CCPI fil ARRA B4 7 HiVE 18 H 4152 3-3-5 ©
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2% 3-3-5 % CCPI 1 ARRA B4 HAJE S CCS mEIEE (MIT,2016) °

DOE Support . Capture

Company State (million $) Size Technology Fate Status

1000 200 MW Saline Cancelled
FutureGGen 2.0 L (ARRA) | 11MtCOw/yr Oxy Formation | 2015
Basin Electric 100 120 MW Cancelled
(Antelope Valley) | 'O | (CCPI3) | 1MtCO/yr Pec FOR 2010
Hydrogen Energy 408 400 MW Cancelled
(HECA) CA |l (ccrin)  |26Mtcoyyr|  1CCC FOR 2016
AEP WV 334 235 MW PCC Saline Cancelled
{(Mountaineer) (CCPI 3) 15 Mt COz/yr Formation 20m
Southern 295 160 MW . Cancelled
(Plant Barry) AL cepizy | 1Mtcoyyr PCC saline 2010
NRG Energy 167 240 MW Under
(Petra Nova) > (CCPI 3) 1.6 Mt PCc FOR Construction

COz/yr

Summit Power Under
(Texas Clean TX (C4CEE’[I)3) 245&:31? . IGCC EOR Developmen
Energy Project) ¥ t
Southern 270 582 MW Under
(Kemper) MS (CCPI 2) 3.4 MtCOy/yr IGeC FOR Construction

(2) IIERBUFETE

IZER Alberta HEUMEIE T—(# 20 {EI0TCAYBRIHEEFEE

( Carbon Capture and Storage Fund ) > PASZHF AR CCS /r&EIEH - 2009 4
A 4 {EH HIEEEZ AR 0 Quest JHH HATZI= 7 - Alberta Carbon Trunk
Line JEH 1IFEE % » Swan Hills Synfuel 28 H 5 Pioneer YA H EL4XHUH -

PHEEERFE Alberta &8 CCS HEHEM T % - 5l EE NS
Alberta BHY F T EES) o 2801 » e EE R EREEREN > BEE

10 http://sequestration.mit.edu/bibliography/CCS%20Demos.pdf
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AL FEE RIS B A 2 R A e AR B - (Rt - EMIER
FLELIRETAH AR AR -

Ry T TR ABCHIEDIR 2 B > Alberta & PRER(SE ] CCS AT » 77 48 5% {1H
SRR E N BRI R BT AE: WA AT PR R 15 52
L/ CO HbiAS - HUzmRe Ry CCS Feflokhsg: -

(3) HEEBEUFEE

2007 4 11 B » HEEBUFEAR T 10 EIESHHE - DI RRgEsie
CCS TH HH=%3 SRR o BB E RN ER AR (R CORlEEREAITY
PRI 35 BB L - 4 (EVEETH HAE 2008 4 6 HIEMS T THZ » ()88 (o —{E
e - TERIBURTHA 2012 48 4 H BB T 82 > WHCH T BHH e R
PR FEBCE P AR TR AR RIEEEE < 2012 4F 11 H - 4 {&YH H &5
S5 - 2013 42 3 A 20 H > Peterhead 1 White Rose X8 H # /A Ay e
2R H - MFTRHE & B TR Nm LAZs%sT ( Front End Engineering Design,
FEED W4T > SEEBURTRAE 2015 S B &R E(BIE A 2016 4 )-
PRI > 47 2015 48 11 A 25 B » FEIBUN B/ ME#n] TN & BUH

JEBEA NG H A G T
(4) BUEABUEE

2007 FEHZ BG4 7 —(EECEEE TR TENETE (EU Energy
Action Plan) ° 7EZatEH @ BUNEE N[ EECREZAE 2015 FRiZET]
12 {6 CCS /R H - FELEE B Y £ 266 & NER300 - &K H 88
£ 3 (E(EBCHEPEITS %84 % (Emissions Trading System, ETS ) Z#FA[# -
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ASERVE > GRS NER300 ARALAEBNE CCS mmaH e -

(5) 1ol CCS /RiiTH H 2 BURE T 45 1
® =i 2 TIEIHEE - K2 EESIHEE
® JIEAX : I{ETEHEH - 240 SHAVRE S
® il O
® i 0fE -

HAPRE - RACLAETHITA R CCS /R H Z BURFETE -
3~ 25 20 A CCS /ratH H Y B HAL R
MITEI &% 3 A a8 25 20 4 CCS /rR#idE H 22 EFIHYEE 2

(1) pZhay CCS rr#irE H B HAT R AR T ERTA R VIHIR %

22 8 CCS /rEPHEHF1 - A 21 s B E B A EEAOHNIRIARARITHE
HIHEIE o ME—HYBISME Tllinois JNHY Decatur BHH - EOR Fs3% 3-3-2 HHHY 9
{lElp5% EOR YH HEZ (L 7IAHsEN T - 3% 3-3-3 1Y 4 {#5eEH H g iAol
S CEARRERZRILAYEIZE & o 3% 3-3-4 /Y 9 {ii CCS RD&D
THHEFEY 7 - #EEH#E A EOR mig ARt H & - Hgk 2 5 H oAl
A BRSO -

(2) CCS /AL EOR # A HA %

BN CCS IHH > M ATEI 2R AR i - el
APRAVER TS A ERR (E - R4 R CCS I H =AY - HAT
Bt T HORHYIEH] > Kemper BERIESE 1A E BB
TERUAR— SRR G ABESEAE > Boundary Dam S Al o] A BCASE T
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A ° 2RI > EBEIE 1/ 5] ( American Electric Power, AEP ) HY Mountaineer
B Al R B R R AT ABEREE - I mRREYHE T I
FF i R > e B R IR R | -

(3) EEBEEINZRERANE CCS Hiis ERIEE
TR E RS e ME - PRTEEEA S B JE R = AR
ERFER T - (EBORAIRAFRA > Pl RETIETE (Clean
Power Plan) » A5y HIEARENEAT > H EBEH AR 0 (13
ZINKEMMAIREHEERE) - DURSERRE R RAR (BRRAR
B8 ) - PlPAfEft CCS T HRAHYSED - SUBERAVIEDIHIE ¥ CCS
AR E R -

(4) PEsRBEENN Zin EE A A
WFRIH H T issErm - A SR IRIRsE RS THE AT LIK
RITE RIS - BIIRTFTRE 2 Alberta & Ry PReE M E 7E - PREUEH
CCS HysRi » 5z BP sllE =35 H O — &k A B ERH R H( Beyond
Petroleum ) | JEENF -

(5) BERHEBUR A JE fz
—EeYER TR H AR R BUG R ACH » A3
» FutureGen Fl FutureGen 2.0 (3EE])
» Shell Peterhead 1 White Rose ( F£E])
* BP Peterhead (DF1) (3%E)
» Mongstad (H)
E e KITH H R Aabi s - MERBUARML » BERBEUER
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AR R » FESREIEUH CCS BiE AR EN T EAE T CCS TTRHBUMF

HAEE » BRZBUR 2 CCS HUETEEA RIS L -
HOHETAH - ATREY AR 2 E 2 I BUN SR AR e iR T HHsE SRR A

(B8 27 2fy CCS ArAERs 1S 2 HBUN RIS B B3 AKEE r e 5egh /] -

(6) pZhHy CCS BITHHERZ BRHE
JeF = bR (E AT Ry CCS ITH Hie b &S - 280 - IR A B ER
2 T TH AR A A T SR AR - IR - 52 2570 H BV B RHT MR 25

ET S ELE L -

(7) FGAAERTHYEE I H pleda A
T HAERTHVERGE - —(ERET TP S B R AR A b R
(IGCC) fi-E CCS - {H&k R T2 B IHIHetAR(EEE - BIE L
Al — {8 Kemper B H EIEE I © #EAARIK IGCC AIREI 2885 EH -
B REZRFFIE (PC) TRUIMFABE RIS & SRRy FTH -
AT e I TP AR E RN > 2 EALREE S PC BEHEEL
FEABFTT -

(8) BEAEENFHEPREEE B2
AREBUF TR T Btg R RS - S5EHY ARRA FIEKHERY
NER300 - B[R {8 NER300 515572 A Bi#) - 52 BfY FutureGen 2.0 o
WIRLE T H 05 - s - FJE 12 5] (Southern Company ) HY
Barry EEWE—FRaRLE S R MMk B - L EIEUE 1
fir{f34E CCPI (1 ARRA &B8)) THH -
RIEE IRy CCS IH B 1RGSR - I H AR 2888, » Fe i DAG
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WY T E SRR > B BRI EIRF A E T -

(9) BAEEIFRIZREY CCS THH A B KRR E

R REIHIE H Al ae g 2 B BUG S AR AN LAY E - Iy
HFRER » 5 B PTG R s AN E PRS-

BAMHEEOEHIB 2 EZRAYED) CCS THHAIHIT-EH5 Boundary
Dam & Quest JHH » Mif# 2 H IR BRI A EIEE - 534 K SaskPower
1 Shell - FEHBEARY TSEGHEHETT - WA TR EAAESERH -

—MGER AR A B R D IE B R

® [/ NRIEIHH

® (/] brownfield sites (ZEEAY TIEBRISEAHE - 11 H] PAHZE #E(H

FHHY A5t

® R AIREERNE Ui (BIATRtohE s s R )

® HIEFE(E > LT AT AEfE

® IR E LR

(10) CCS T ERAVBUG SR
SRR - BEERTHY IR DI = SRAGHHI A AN AR E i - BUGHS
CCS HYEAETE - oy T IESEUGSRY » EHEAZEAEE CCS AJfE F
FAERIRI S > AR LT - HEARE R AR AS (A
T8 ) AESwfd R - CCS KR E HELUIATHEE -

(11)  FrE XN CCS rEH H T E— A EEETE
N Ri2 8 e SR A el N R R & PHsE CCS HyS& e -
tSUEF(E CCS TH H AR % RIFrV A R E 5= -
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(=) BER (Policies) #HEUE (Politics )
1 ~ CCS BURFIBUA X FHY 8

H 2000 F4 LA - AfTHREER CCS RIfE Ryl R R s 8
T FEN—(#77=X - [EA th—HE 585 CCS {28 2°C BIEAVEZME » CCS
BB T 2050 fEATERRY 1296HYEHEE (IEAETP2016") - CCS /& [EA &%
RyBREtF > bR T EAERRIRNIIEZE R IR RSN E=RERIEE -

sad] CCS IEZEMIAE T 2ERERER » KAl IPCC HYSZ
7 - 2005 = IPCC BH® CCS HYFFAI#ER 2 (Special Report on Carbon Dioxide
Capture and Storage, SRCCS ) HEZRFIEEE CCS Ryl i Z=n—(E =
TR o SRRy IPCC ey - BIE T 28 5 JGEFh#R e  (the Firth
Assessment Report, AR5 ) #F » CCS RIEEAVRESN B S 1k 2y
RIZEEERER - )28 CCS » RAREZZT] 430-480ppm Hi#E A -
FERAC BRI RAE = 13896 » 413 3-3-67 -

ZR1M > CCS BN BUATIEUR SRy - a2 AHE e & - 58
F o ¥ CCS ISR —8Y - AIFERRELEY - 0 H Bl BRR ek
I R £ R R S DI AERE > CCS BURBLED & <7 FRAy S Bh 48] 3-3-3

11

https://www.iea.org/publications/freepublications/publication/EnergyTechnologyPerspectives2016_ExecutiveS
ummary_EnglishVersion.pdf
12 https://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf
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2% 3-3-6 A BT A RIS b 2 BoARglE (IPCC ARS #id)

Mitigation cost increases in scenarios with m:lgggzra;:zte:zgi:iaos::l
i e o
limited availability of technologies mitigation until 2030
[% increase in total discounted ¢ mitigation costs [%i PR
p : % increase in mitigation costs
(2015-2100) relative to default technology assumptions] relative to immediate mitigation]
2100 medium term costs long term
concentrations no CCS nuclear phase out | limited solar/wind | limited bioenergy (2030-2050) costs
(ppm CO,-eq) (2050-2100)
450 138% |, 7% ‘ 6% ' 64%
(430t0 480) | (29 to 297%) (41018%) | © | 2t029%) |[© | (4410 78%) 44% . 37% =
@ to 78%) (161082%) 28
500 not available n9 an ne
(480 to 530) (n.a) o o o
550 39% - 13% o 8% Bl 18% g
(530 to 580) (18 to 78%) (2 to 23%) (5 to 15%) (4 to 66%) 15% 16%
(3 0 32%) (5 to 24%)
580 to 650 n.a. n.a. n.a. n.a.

Symbol legend—fraction of models successful in producing scenarios (numbers indicate the number of successful models)

': all models successful ' between 50 and 80% of models successful

:: between 80 and 100% of models successful 1 less than 50% of models successful

Global CCS Institute established Anngunced global public support to CCS exceeds USD 30 billion

|EA Technology Roadmap for CCS COP19 conference in Copenhagen postpones global climate change mitigation plans

G8 leaders pledge to build “20 new

large-scale CCS demonstration projects” Public opposition to onshore storage in Europe

Global financial crisis deepens

EU CCS Directive
» CCS included in the Clean Development
Mechanism of the Kyoto Protocol

Shale revolution makes cheap natural gas available
in the US: various coal CCS projects cancelled

EU ETS carbon price collapses §
COP21 reaches historic climate agreement

Quest CCS project becomes first to reduce

emissions from oil sands with CCS

Intemational Journal of Greenhouse Gas Control
Special Issue released ahead of COP21
Boundary Dam commences
operation as world's first large-scale
CCS project in power generation

céé} NER 300 Round 2 refsults in
zero rojects selected for fundin,
Y f ADB China CCS Roadmap released
Cancellation of UK CCS
Commercialisation Programme

CSLF Ministers highlight progress with

CCS and the need for more demonstrations

Qil price fall threat to CO,-EOR and CCS investment
US and China issue joint statement on climate

change and announce CCS collaboration initiative

China increases focus on CCS under its 5-Year Plan
12 new large-scale projects are identified

IPCC Special Report on CCS

|EA releases updated Technology Roadmap for CCS

Inaugural CSLF Ministerial meeting IPCC 5" Assessment Report identifies CCS as 1EL(J:(':\I§R 300 tROLfnd‘ZGr?su\fls 'g
; ; project selected for funding.
Sleipner becomes first large-scale criical for achieving ambitious climate goals 7 g pmJeJcts cancelled 2

CCS project with dedicated storage

1996 2003 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016

3-3-3 CCS BURHIBU & Hirysesh”

13 https://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf
14 http://www.ghgt.info/images/Ben%20Naceur%20Keynote%20-%20GHGT13.pdf
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TEEFAIEIREE T T mEar s &% (COPLS) REHARYAITS » AR
£ IPCC $&H SRCC 1% 3 4F > ¥} CCS WBUE S FFER T ¢ =l - 15
BERIEB IR E /UK TERI4HEE (Group of Eight, G8) 4HZE
MNKEE 2008 ] 2010 FAEEERHAED 20 ERE CCS HHH @ HER/IE
2020 FEHTEZ B - [F)4E A A nEdEHE Kevin Rudd 217 GCCSI» GCCSI
1A 2009 4 7 AfEFE A F & mE e (Major Economies Forum ) [
IEREE - frE2EkE e L Rudd 44PR EASE[E]4847 Barack Obama 1
= AMGEHE Silvio Berlusconi —HEZ 0T & > MisHF GCCSIHY ' 2020
AT TR/ DRSS 20 TR CCS REH H ) B » 2009 4
xK o WREH{FEHEMERE ISR Y (the Carbon Sequestration Leadership
Forum Ministerial, CSLF) tH5&F2 b5 H 2 ' £RAETN , - et
BRI Re TR E LD - DEHES REELATRY CCS -

ERPUESCRFEIEE BRI BUKES - 48 2007 £ 2 2010 4EHHfH -
PR » IR BOM » FEEFISEE EAT 1 RAIE By £ & Bhat
& © £ 2010 F - EAAEBKE CCS THHAVSHRrHT B 310 (8357t
SCFF2EE 35 ERTIIEE -

AN > BUBARGE NIV BRI A FHE » KGR 310 (E35TT
1> 2009 F2 2014 FEHIFEERAENIREDR 30 85270 > HA T (@
TH H ERIIEE > B s 22T H AV E NI AR SR B - R SE R S AT
Y& Bt CASHERECEUH - G8 AKeh E 2010 FB#E) 20 {#¥rHE -
£ 2020 F 2 i T - EIETREA G ER > 42 10 FRHA 14 #HEE
RHE ABCATRERZA
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H 2008 £ 2009 FEEIEHILK - FEFZRNRERFE CCS HYSHFE
AR > AR RS AROR AE B IR R ERSR M R - (E15 R 2 b Y
RECEEITIHORER - LU 2R RS BUF R B DAVRF &2 - 5
A RETRA RS TRRCRAVE MRS ERUE T R AVBEE BN A R -
tATRESS CCS BUESZRFEA A - WileE AR CCS ZmEry »
AR BARARAA TR -

Ak BREARAY CCS TH B #ea8 BHEL TRAH S ELPREM: ~ S FIFER -
EFFERE BT CSLF S &AEHm I REBUGHE T HE ek
AR CCS « 3 2009 1% - G8 thRatam CCS » i HIA R AE IR
E4fiers (Clean Energy Ministerial, CEM ) ¥ CCS HY Skt 75 17 & -

roT VBRSO NSEEIEy » ¥ CCS MYBUE S FIge R 18
LA AR | ERE ) ARSI 2RBUEHEANFEE
RFARSRA R RIR GBI (R 2°C » WGBS TIEH 1.5C - EELEH
TSP ERRS CCS » IPCC THETE 2018 FEREY 1.5°C BRI LA SR
MHEAB RIS Y2 B 2 Rl 2 sy -

il

i

~

\

2~ CCS BUASCFFHYEET)

CCS BUGSZFFHIRATEREEN U B - (£ FIBIR Fthl& &
BFRE - Z8if » nTLAEETE CCS IBUAHEHA 4 [EHH @ BE 5
BRI B PRE R ARG ~ FrE bR A R ERETR
2 EAAREA R ~ CCS Fipfr i g - T aE N Z -
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(1) BEIRARIIREEHEERA A

RZBBFETERISC R CCS WY > E R B B IR RIS 2
HEERRRAYAGE, - BLF A RETRBAZRE A [E] > CCS A ZAETR 3 BRI - AH
[ZHY - FEFIIREETIEC T3, - IR RO RETRINEIR - B0 T A EERL
A HEERF e 2 BREE L AR A ReE s (E R L abkhE
A ZRAERTERL - A 24 EBUT > BAEIEE] > EEEGEE CCS A URyAR
RV R R HAR T it B A A AR T 25 > B SE —(EH HAY

PR -
(2) FHEE A Labr R &R SRERZ 2R i

EHR R P L E PR R A SO siae IR 2 BRI mmHIEI 2R - CCS
eTd TE Ry B 14 BB FEA g - B S E VS » WU AAaa IR - 1
BRI AR CERS T BRIV - RELERERE CCS » IFRER
ARAE 18 St T 355 R 4t (o R B ARl - BEA RIS E S - BilA0El 3-3-
4 K& 3-3-5 i RAVEF A CCS T H (Boundary Dam CCS Project )
R AETEHTE UM S (Saskatchewan ) HYBRESA » Y& —ME 300 FHY
e HLERL > [ Saskatchewan = Brad Wall —EEUE IR 8
SRR CCS TH H Y38 g < 17 HASHIRR B % 5 ZNE A TRIVEI R AR
(EREIRZ AR S - MR ERE LA PAEHE N IYRE IR 45 2 B Al
EREEHY -
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Fort Nelson

Gas Processing plant retrofit Zama — : —
Z.Z.Mtpa 3 Gas Processing plant retrofit

Saline Aquifer . @ 0.027 Mtpa

InSenvice 2019 | EOR, Zama Keg River Field

In service: 2006

ALBERTA SASKATCHEWAN

Alberta Carbon Trunk Line

CO; gathering and storage system
BRITISH / 1.5 - 2.0 Mtpa
COLUMBIA EOR
\r\ In service: 2017 Pikes Peak
S Pilot Project
% Q_uesl @ 0.006 Mtpa
\ Bitumen upgrader retrofit Potential Use for EOR
{ 1.2 Mtpa In service: 2015
e Saline Aquifer

N In service: 2015

Map Labels

A\ Existing Major Project Project Name

Project Type
/\  Developing Major Project SRR CanacH ion Tonkes per Annum)

In Service Date

Boundary Dam
©  Existing Minor Project sSnhanced Olf Reco Coal power plant retrofit
= 1 Mtpa

o T
:o 100 > 200 km EOR, Weyburn field

In service: 2014

3-3-5 TS RHVIE S AKIE CCS IEH (Boundary Dam CCS Project )

15 https://www.neb-one.gc.ca/nrg/ntgrtd/mrkt/snpsht/2016/09-01cndncrbncptr-eng.html
16 http://www.estevanmercury.ca/news/business-energy/boundary-dam-project-reaches-a-milestone-1.2319424
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(3) CCS HefiHitiss I

b 2 T SR R (bR 4B Y > B s B A B R R I &
FTE T - 30 » BRI HIH & TSR R TR S R EECA KRS
RESCEEM T (B - HATEAE SZRF BRI A BB S A Sty > EiEiA i H
AREZEEVESRTT (Japan Bank for International Cooperation, JBIC ) Fl¥mf#
#8177 (Mizuho Bank ) B T 35EUAY PetraNova CCS TEH » 5% T8 H (#
=Z£8 T. (Mitsubishi Heavy Industries ) BRZEAVRIMT

(4) HTEORNZR

ORI R — B2 CCS BUASZRIBREN T > FralEkE R FE
TEENBUASE BIANTEEHY Teesside T2 (LR THHEERY 5.6
9 ° Teesside HEHIFAEFEERAEE CCS dupy (CCS hub) - BFHEAL A
AOFR T EF AR - FIBUNRERAIREE(LE R Boune fLf5H,
7 FEZIEE - Tath B 48R CCS ISR » B TAEE IEREY
R RE R B SR A A -

3~ CCS BUESCRFHIHEEL

#EZR CCS HYBUA R ARIMA RIS IRERSINZE - (HiA
ZTENZPREGERESI R - BE A RAYECE e CCS THHFFARVEEE » FF
RIEEARHIE CCS THEE = H -

(1) DARHIRE

NIRRT CCS ZBUEE - BRI RSP RER Y - BHERE A bhkE
FHYSEEEME - SR R B AR RETRAY & -
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FE—EEEER > TR CCS IHEATRE - Hlgy B 1 BUN
CCS HYSZHY » RS HEmES > 285 AT BN R g ~ F1 (L
HERMGEEERIMNE - R ER A RS EREARA LR 22
T - ETRLCE FE AR - RAe e ) A EhE L&Y T
EEREVELSE > J2 A LABRAREY - 2&(H = EAFIRY R RS ZE M BBUTHY
CCS BrREd IR M2 - tafdl - INRRSE > HE CCS
TESRIEECRERIE T HEER © A fHY Barendrecht THH » NE LI
SIS - BEBUFEE IR E B A (b -

S—F IR Ryl = JEBUF4H4% ( non-government organisations, NGOs )
HISZHF » H NGO SR L araet - 1 CCS B IEARAKA L AR
gAY SR R (AR E EE AVSR B MK - BEREEHY NGO 175 {# A1
BRI CCS - 1 NGO /INBAEEF 25 B2 1Y Rz o 7 I B EE S F s
PEAAEILEAEE CCS TH HEF al e H i B A 2 -

EAFR A RE IR 2 CCS IYBUE SRR — (@R INZ - 3
Fy CCS AIHAEREIH A5 AR A IR AILE - AR
ZEREBE EE B S ST - 26 PATA LEARGHE S —(E AR
aTE  HIENSZRF 2 BUR - sE BHYE » FARERAY R A e SR 1
MBS - BT RAYRIPR » MU B 505 [BURFHT SR -

=

(2) CCSIHHFFHAHIEE

HFE AR CCS THH > FAE—ERrA H B RS R e ke, - BETE
AR ~ liAE SRR Y BRI REEREUE SR (EH 2
B B -
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CCS THHEeb eI e Al REfF B RE HFAVEHE - FAlEE
{EbREFHIELEC EOR #& HAFAE - EEIREELEH HN AL E SR
PSS (H PR EBUBHY AN BUGEE NETTHREER KL HF
AHUFRER - BT ERIIR NG HRE B -

Fr—ERHIPREGE CCS THH RV EANI = E A E > H{E CCS IHH
AIREE RN En B HY - Rl R fs B EHTHY CO» i (7 AR Bt
B > AHEHYSCRIIRE B - BIATEAAH]EEHY ZeroGen IGCC HHH >
RS T R LRI (Queensland) INRSRA TIHIBUESCRF - [BAETHGEAS
BT ZF] 69 [EHITZRAERCH > & AHUHEFERZINE -
TSRS - R ~ BINEET] - MEEFHIMERES -

EARHCRME CCS IHHAVPkER - 2RRE& e ~ EREENEE
A RHIRA CCS THHEE - EEEIIAEE 2/ o RN SRS BEeR
SCRAAN > Bt = S S AbhRES IR - SE A S - J
EHENEU a2

& 3-3-6 %. M1ss1ss1pp1 Power Kemper County IGCC &g

17 http://www.clarionledger.com/story/news/2016/08/04/kemper-refunds-almost-complete/88279992/
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4 ~ CCS BUBSHRIRIIAE

CCS HBAERUE S RN E > B BEM—2HY R E e
SSTRY ~ 51 B SR A A SR AG Rk S B ~ TR AH A R R AR
SCFF 0 LRGBS B 2B A -

(1) ZETFF

CCS THHANREE e R — B R S B2 SR [E] 508 S (EBUA
HEA - 2 A e B IR R R RIAFEERRY CCS T H i iVF EBUE
RPN > S R iy — (BB R -

(2) ETEBIZRAYR = A RS

B SR ANAEE | 7 o SR A R R Rk 5E iR E R SR i 5 A - 6
ffgfA A CCS A EHIELE HAR T EMER » i R EAPI 2 CCS /Y
TERFIARAEEIEFREE -

(3) FRBUMHSR K 125 R H BN SR

KH NGOs FlEZ T BB > AL EA ARt 2 (5
(ERIE 20T S - BIA0HENT Bellona <& i #E7 FF CCS AL
BHOR - EA TR 2 -

(4) EBEPREREE R 2 IRHE

758 £ TR P AT G8/G20 ~ CSLF ~ CEM » R fF#%Al# (Mission
Innovation ) ZERVRERSEE » ELEK A% e CCS BRI AR -
HrhEFEE] 2020 5 20 {ETE HiJE4E G8 4GE ~ CSLEF > HI{TEAl
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B o RACA] DME S CCS TH H & T RSB HAYIEA -
5~ ERhE rl s CCS lBUaE

2015 4 ' EERRpE 4 WYRE RIRESE CCS Byl B AHEHfT AL - 5% 10h
ERE TG 2°C ) AYRR(ESRMEE AR - MRy 2050 SELURHSRETTED
TRt —(EHEAS  RIEAEA T MBI RS RARA A R E i LAY
BbR Z IR ) > SR E RS IE 2020 S Z AT T 252 2050 4K
IREH I I < FSUIHRRE | - (RS (A RHIREE B AR » AT RIGIARF A &
&N > CCS By G BN DR -

YN RCTETT " 2R E o - R TSR AR K B 5 SR (iR > ¥
CCS BURHVER I FE G H AR AR R IRCER » BT EHIE
FRHERIRBUAHE NEHRE CCS MR M BUE LRI & RAY CCS
HEEETT -
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(=) #1F (Storage) @ (Transpotation)

CCS ffloryEseE - Br 1 "% ) AI DA St s [ v Tl
G TEHFE VRS SIS IS T IR AYRTAL - A S i R s
H AR ETER 7> CCS st SRR EFE 2 T SOE A B A 0 Ry =80
WE 3-3-7 Fis > B3R EEE L ERHEE CO. 2HERFRE/KE » 4
K Boundary Dam CCS ‘r#istE ([ 3-3-8) 5 55 SR ke )%
£ CO 2 N 7HI/K g+ > 40 HZ Tomakomai CCS rriatd5 ([& 3-3-
9) 5 FH=JARHERE (Offshore) E{F—K COMEEE BT 2BEK
NJTEKSE > 400K Sleipner CCS rrazstE (& 3-3-10 ~ 3-3-11) KOEIMN
CCS JEfE= 15 CarbonNet

Sequestration — -| [:> Storage [:5 Transport d Injection
Capture ]

.- Injection from
|8 sea-based
" ™ Sequestration —| || facilities
Injection from Captur
surface facilities| Pipeline " Storage facilities | Tanker transport ] B .
transport s —
n || sy &/
Large-scale CO2 emission
Structural Cap Rock source 5
(impervious bed) Pipeline
transport
o T o]
Dy 0 R
L ) ? . ks ~
. fh,:"‘._:-'o‘:-. 1.;_' Lot 8 .“...
S S8 [ NS Structural Cap Rock :
o SR Land zone ~EOIAY ; : g 3
o & impervious bed @ ALT0 LN
RS S Underground water 'ﬁ?.t-‘.... . ( ) < ~‘,f~-'§;’:‘?-';,'p‘ .

bearing stratum
ﬁy Sea zone Underground

water bearing stratum

3-3-7 COEE R B B

18 http://www.erina.or.jp/wp-content/uploads/2014/10/B-HARADA.pdf
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n
Existng by SaskPower | by Partners
Stock. ™ % ol
to Heat
Recovery €O Stipper_
Dust . Enhanced Oil
Collecion Recovery Fadilty

m - di

Pulverizer Boiler

2 o, | oil istore
Heat i i 0 topipeline  Injection| Recovery i
Exchanger; SOz Stripper Steam Condensate Well i Storoge
J i | 0 fr(l:m Return
Coolin Turbine f
Yo L — S |
Acid for Sala
= 1.5 trucks/day) | \
i |
L = Steam  Condensate l

from Return l
\ Turbine /

\ /
i e T m |
S |

Carbon Capture Utilization and Storage Process

#Cross-sectional view along the trace of the injection wells

3-3-9 HA Tomakomai CCS st

19 http://www.saskpower.com/wp-content/uploads/clean_coal_information_sheet.pdf
20 http://www.japanccs.com/en/business/demonstration/whole.php
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Gas Supply Facility CO2 Capture and Injection Facilities
Existing oil refinery
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4800m
r 0
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20 Reservoir : T1 Member of Takinoue Fm. el
2,400~3,000m under the seabed £
3200 3200
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* CO, from the Sleipner field is stored in the Utsira Formation, North Sea
* Reservoir unit at 800-1100 m depth

* One CO, injector - 36 meter perforation at ~1012 kneter (TVD)

* Injected gas is ~98% CO,

* 13,5Mt CO, have been injected (as of May 2012, ~0,9M per annum)

3-3-10 #FE AL Sleipner S CCS iz

SleipnerA |

Carbon Dioxide

Sleipner East Field

3-3-11 HFEALE Sleipner & CO HFEREE"

L Sleipner SRHAYEE /K@ E{FETEH 1996 FEHMEEE > 1]
s CCS sTHE&EAY5EE - 2 2016 FEELEE 1,600 #ME (FhI_E Snehvit 52

21 http://www.secarbon.org/wp-content/uploads/2011/05/Hagen.pdf
22 http://need-media.smugmug.com/keyword/sleipner;ccs/i-2Qfsvdm

47



ERIERY 400 > #8525 20 FIPRAEBEFEAFHY CO. E2E 2,000 B ) -
Ry 5 EAVBH TR EIPR AR AL R iR BT &2 (Storgae Capacity ) ~ A EME

(Injectivity ) ~ 52E&ME (Integrity) ~ &M (Monitoring) FYHFEF& 5 1
Sleipner Z 7 & 5T L SOOMW ZBREEMLH 20 ERSPAFEMEAH 50 BhifkE
7 50 /Y CO-HFE" » Ry NI T HUae TR A P AR Ay s -

ZI o B GHGT-13 B HAE B—TEaTam F/E - DAE B Sleipner 5155
20 FEFE 4% 0 IEAGHG #Y Tim Dixon F#7l283 " How do we transfer
learnings from 20 years at Sleipner globally? | » 2 E¥t CCS 2 A By
% 0 ] LUE TSR o ZAERA A - NEEEIPR G F N TR RGeS
B ET RIS A Bl 4s - PRIEEZ 4N > 75 GHGT-13 F38ReRAL B
B AR

® An improved history-match for layer spreading within the Sleipner plume

including thermal propagation effects

® Using adjoint based sensitivities with vertical-equilibrium models for

parameter estimation of CO: injection models with application to Sleipner data
® )0 years monitoring COx-1njection at Sleipner

® (CO: plume migration and fate at Sleipner, Norway: Calibration of numerical

models, uncertainty analysis, and reactive transport modelling of CO: trapping

to 10,000 years

® 7 .5D inversion and joint interpretation of CSEM data at Sleipner CO: storage

B http://www.bgs.ac.uk/science/C02/home.html
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® Uncertainty quantification in waveform-based imaging methods - a Sleipner

CO: monitoring study

FEEEAAE GHGT-12 &g T EFANTE 2004 21 2014 FEbEHFRIR
SRR R > fREE A LSS (Injection Experience ) ~ EfEATEEEME (Storage
Integrity ) ~ 5 (Monitoring) ~ EF=5E(E (Storage Capacity) ~ £ fF
TAZ (Storage Engineering) 5 » EREEFIMHEFEERYRAVE + BEALIEST
SIS BUNA IR TN CO. AMRIER » £ HERFERE

(USDOE) ZBIHIIfsestEt - R T EA LMEEREREE" T K
FRAESRREAE - HNVKERZHES - 415 CO BN EIE &
J& 7RI T /K - RSB T 7KOKE « (R » e e il COx
SRR CCS BYFESZIE » SRR TE > T AR T VAT /K P AR A
MR ENEEAY HET S E - R B TR E A

( Numerical Analysis)

HUE AT BB EIRE ) > Bt e DL 2T - AKX
GHGT-13 HYam L » B REEZEUE IR EFZBIRIER - RE 7y Rt
HHEZE R T T > o RIS I S S A E R h i E S - &
TR R LY CO 8 R » 15 B RS o E R N Ry K LS B EbE )
BIFTERE NHZ GE - & CO EFGuEar sl N e -
b T A 52 MMV ( Measurement, Monitoring and Verification ) 58545 -
s i 17 b B P RS (Risk Management Strategy ) » S5 CO» B {72

A REZE & RIS 5 AT REHNIE B iR KK -

2 https://az659834.vo.msecnd.net/eventsairwesteuprod/production-ieaghg-
public/c530f1937ee340cc88d07288f4c2b58a
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FELRE COEHF  HEHFBURA LSS HE AT » I i 25 8 28 AR i
LA FTE I T B - DIBCR Rl > & 72T E
HE - FEAE 2050 FRiEE COAVE SRR 20,000 AH - R R
A HET T S8 BRIV R « FR A 28 B R i 8By CO2 IR 100%
i COMVIER, - I AN L5 E LM E B E G G TREEE
TR - FehEEEERIVEZE - MAEME - BEREEEREAIAA
[FHYREAS  FR#2 SINTEF (st AP 4 oo e RV LI FERERE ) N
SINTEF Energy Research AIRSEETAE" » ERAFEERCAMVETS » St A4l
CO. FHSZLL#AA CO. RREE [ 13~22% (HIENE CO: lAZEZ H
2.3~3.8 BT ) s A& & AR A B 4R L » RO B R B RN 20~40% -
WH7E B R - A RS HE R T YR R A P E R - B EiE
MBI AP SRR RS E AL CCS BT DIEREE #k
RIS ERIFEE RFRER Z [Ela b R B &OR &  [hAh - BV EH
TERVNESIVESR » AREEAMRENER T - aiEaE RNy
BRT7 - AlgefEm it B ie th E A AR 2L -

B AR AT AR 2 BIE R B B TR E R TR 0 B
HEARHA K B R B2 B BS ¢ Sleipner CCS rREAHE VAR T
BFTERIE PR AR COAE 2 FEF0h (Hub Terminal ) - FAEZESNE
FEMETAE (8 3-3-12) » AR SR #RA  KiEH 1 CCS
AR FETE » CO» Bk S b Stk bl A\ E s > AR eI
L F R G e Ry St

% https://az659834.vo.msecnd.net/eventsairwesteuprod/production-ieaghg-
public/elb37affcca048218ac6eefab6f334765

50



3-3-12 $PEidLiE Sleipner RdiETE CO ik KR RERE"

26

http://ieaghg.org/docs/General_Docs/IEAGHG_Presentations/GHGT_Panel_Offshore_CCS_for_other_Countries
_3.pdf
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(M) ##® (Commonication )

CCS EL&EHa Ry —TEMH B BGARIRNT - AT SEET » HRE Y
NERRINE - EVAFEARFAVEE © L AR A 2
RIS - RREBSE 12 ARl A PSR COFERLENTE )T - AR T R e 5
f#H CCS By R AHRE R B A R OB TR R E A L E H
eAERY 3 2RI DABRSR AR - AEHERE CCS BT ez - HH 2
AR MRV IR N - BlfER i RT ~ B ~ B R &~ DU
HEMFEINAE ORISR R B F T E RIS AR ERURA
TR -

#2 A Sapienza University of Rome FY TAEEIB R Bz " A, 1Y
2% BT CCS A A AT (public) Hy:EL » BI{HE CCS H R RER Rz
SRR AR AARE RN - SOREEDIER - NIEER
FEEEORITEARBEA PR RS TR - AR - FHE RSB R
At E Ry IR AT R SR AR - 3% B XA E 28— THEION B CO»
EEfFeTE (ECO: - Sub-seabed CO: Storage: Impact on Marine Ecosystems )
PN YA - FTERIFH AR R BB AR i N B (# CCS A -
TESE COREFHYITTE » FEARATEIRAEHVFEEA T CCS L ALEAEE
t o FrLUERZ 4a MR SR e ZchEfl CCS - I HERE CCS -

SR AYES - SUREEEIRE Y > Hop DUER &AEm K
BOR - AR AHMBE A E S —EEERET T A (EHEF V) §Y
CCS Effff - RIBHEE &R Eas Rt 28 g (E B RS
B > TFEPREUTE) » LEYh  5%%0 7 0 m] A S e B E2 2 B

W
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fir g BB B E e —8% 5 T CCS - HERIRER
f%fl ; (CCS - A Bridging Technology for the Energy of the Future ) HJ%H 5
EAEHEHAE Youtube 480G B ([E 3-3-13) > G[EIRFFRAEE AFISC ~ B2
TSR A VURERE S YRR -

YouTi)™ e ) + B

Carbon Capture and Storage
(animation)

YourAlberta

BERY : 67299

HOw CAN WE
CO.NTAIN THE
PROBLEM 9

M tecnologia del futuro
Salvatore Rizzo
RIEHE

CLIMATE CHANGE 2016
Technology & Green Energy
Documentary HD

WORLD TRAVEL

WERE : 2361

CCS - Tecnologia Ponte per
I'Energia del Futuro
Lombardi Research Group

BERY : 258 v

CCS - A Bridging Technology for the Energy of the
Future

o(")\' Lombardi Research Group
Ht;s://www.youtube.com/watch?v= PkeXMQAYTxXI # 150% ¥

3-3-13 Youtube 45} : CCS - A Bridging Technology for the Energy of the Future ( ZESZRE )

B R HVERE » s T A EIRES B FRR SR ST B B S
TR I H RS R— o B
® HEE(Y (Psychological )
® B EEHY (Geological )
® FE7HE (Science communication )
® A (Script)
® = 5% (Film direction)

® £ K#EfZE (Cartoon and animation )

27 https://www.youtube.com/watch?v=RDU_PTKII_g&feature=youtu.be
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g FARMER U AR & AR T > B2 AEMTE R
&eFMMHEE 7 —RMG - DUTAEZAE R 8y ERERE S o] LUA U s B R
AL - [EEHE 13T
1. Are you satisfied with looking at this video? = H HY FytERLEE A FTEEAGHY

EIEE (48R TA%RNmEBdRERE - 28 3-3-14 Fror)

b) Q1 - Are yousatisfied with looking at this video?

® Very dissatisfied -
-

® Very satisfied ++

3-3-14 S AESEE CCS MR WmEEEast
2. How do you feel after seeing this film? > HAYE TR 085 MY
WSS - A LLF4ELEE (emotional dimensions ) MHEARVIE FaakE 2 (&
FAnlE 3-3-15 Fr)

a)

Q2 - How do you feel after seeing this film?

—
curious
worried

better informed »

confused
involved

bored

ENotatall-- H- =+ HAlot++

3-3-15 #BF CCS Hi A &R Z RV 4raT
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3. To what extent has seeing this video been for you, enjoyable/important/
interesting? > HIYHERETE G R %2 TEFHEHAVEME (&
affiliation/enjoyable ~ #£ JJ power/important Bl achievement/ interesting )
IR N R TR E M E AR EAVRR% - Bt 2 ] DIBE ISR
s 2 AT Ry B FEERVERE:E (S5 A00El 3-3-16 Fr )

a) Q3 - To what extent has seeing this video been for you:

100%

®mNotatall-- - =+ HAlot++

3-3-16 BE CCS FiF 12 EE A% HAVENMETR Ketat

4, How understandable is the information presented in the film? 2 HHEV AT
FRIEFE R P it 2 Bl e T A v] DI ARRURE RS (4558 86% 3= it
e IE R R > A0 3-3-17 A

a) Q4 - How understandable is the information
presented in the film?

® Not at all
Understandable -

.-

"+

M Very Understandable ++

3-3-17 =AY CCS 4 5 e e 4ist
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5. Had you ever heard about the geological storage of CO»? = 455383 87%

HYER A RERE CO. Z B EF - BRI A 13% -

6. After seeing this film, do you think that you have understood what 1s the role
of geological storage of CO»?

7. Do you think that you have understood how the process of geological storage
of CO: works?
> 6 M1 7 RIREHY HAVE T AEEI B EBERL R R ¥ CO B EFHY
AN FHVEEET » SR IEIIEY 80%HYERA: Ry PR AR EY
IR R -

8. Do you think that geological storage is an effective solution to reduce CO:
emissions to the atmosphere?
9. Do you think that we should 1nvest in the development of this technology?
10. Would you be 1n favour of the construction of CO: storage plants in Italy?
< 8~10 B =/ B&ETHVEE RS NBLE » 1l 80%HYE24: B CCS I H.
RS AR (8 3-3-18) @ AT EST RGN AL % fd
RV ESA RN AR - B IR AR Z I Riir 2485 [RE IR
I B > AR HT DU R AN A LAY 72 1 - P S At E AR
{Takd -

11.Express your level of agreement with the following statements. The geological
storage of COx»+- > T EEAE CO.MEHFEELE 9 (AR [EFH
AR EVAEE (&E5A0E 3-3-19 A7)
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a) Q8 - Do you think that geological storage is an effective b) Q9 - Do you think that we should investin the
solution to reduce CO2 emissions to the at here? dewvelopment of this technology?

P

= Not at all effective — ™ Not at all --

-
e u+

= Very effective ++ ® Very much ++

C) Q10 - Would you be in favour of the construction of CO2
storage plants in Italy?

= Not at all favourable —
| B
e

® Very favourable ++

3-3-18 ERA(FIE COME B FHY B E A B B R FRARET

a) Q11 - Express your level of agreement with the following statements.
The geological storage of CO2:

will allow renewal of the energy system N
will increase the costs of energy ‘

will contribute to improve your life i :

s diffcutto undenstand | |

is a technology in equilbrium with nature |

is a way to continue to pollute [

is useful for reducing CO2 emissions from large power plants |
futher complicates things |

Is needed together with other methods to reduce pollution °

ustrongly disagree~ ®- w4 Wstrongly agree ++

3-3-19 B4 CO B EHFEAR FIR AL Ay & ERRE
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12. Thinking again about the themes discussed in the film, to what extent are you

in agreement with the following statements? > | i@ A4 (36 50 5 A

HEZE (SERAE 3-3-20 )

13.Please indicate which of the following themes you are interested to learn more

about > AR A BLER AR A S Y ERECGEARAIE 3-3-21 AR

a
) Q12 - Thinking again about the themes discussed in the film, to what extent are you in
agreement with the following statements:

they are themes that stimulate interest and curiosity

they are themes one often thinks about

they are themes that are difficult to understand
they are themes that we must deal with

they are themes that involve all of us
they are too big issues for me

they are themes about which we can all do something

M

100%

®Notatall-- ®- »+ mVerymuch++

3-3-20 E2A:{MT¥S CCS MR M HIEE

MR FTATE RS CO BB AT THV R S - 18Ry
Forschungszentrum Jilich GmbH RIZE FH&RETJ77A#EST 7 —IHEH¥ CO. 2
FHf G A © 5RBUR » — BRI RS = CO. B4R hirir
5 AERSHEE OB ERITAVIESE - & R R R &t
R o VB E g R A ERERE A% -
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a) Q13 - Please indicate which of the following themes you
are interested to learn more about:

pollution caused by energy production ‘

\

access to energy in the world !

new energy technologies |“

how the sub-surface is constituted

ENotatall-- ®- =+ ®Verymuch+

[l 3-3-21 S4B E S AR £

HEPRAERIITZERUR > CCS BTHE ST R SCHHEaEIE - HIE
Jilich AFIABTFE AT E R R 2 CO EEREAMIAT © —fAEXR
TRUREE s ETE T MEPS RS TV B e & R SR IE S R
o DM RREZ 5 H et COESEmE - | IRIRERG 2 BlZ & RE R
IR MEREE 0 T BRI E S e Rk GRS
B R RSB AR - 2810 > Julich /A 58S 27 AY4E R
AREMRILEE R B INA EHUN T~ » KRR —EG#EZ COELR °

MBI PE T IR R E A LU ER - 4Ria B B Iy U T i
AAERECE % o902 » LAIE/EERY Tomakomai CCS 7Rt 25 01 > &
54 Tomakomai T B L HEEN 77 & ( Tomakomai CCS Promotion Association )’
T RIEE T » BB RN RN E e (BfERESTEL)
WP EBIINAEET TR CCS st E % Tomakomai B EKS5 (/]
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F1T #f Tomakomai 7 ERAY CCS B | BRI MrEs - Smil - -
BT ~ U2 8 R FAIRERERE © £ Tomakomai i LAY
Ml > AIERBHEEEEAL (Japan CCS A F]) BEHERE AR SHL  FIANMHEER
trEE ~ BllEE S  INERESE - WA R PBHRAHRAERE -

A1 > Tapan CCS 22 BIRE Hs2 G S tE AR R B B AR > AR HL g uh  m]
LR CCS a7 RS R (18] 3-3-22) 5 Sy > Japan
CCS AEAMMHHAE RAYEE > EIRF(r CCS HERE/ME > 0 hlZ

" Beautiful Earth = Our Planet™ 1" Technology for the future of our planet” |

DI N ERYFm A E CAP » FReEREE L T CCS -

€ 1 o=
0~ ¢|@eEEAAT @s5475: x [N et
|
» CONTACT US » SITEMAP » JAPANESE A
Japan CCS Co., Ltd A b Font size (I
L. 1.1 il 11T W A

ABOUT US | PROJECTS ! WHAT'S CCS?

HOME > LIBRARY

v

© PUBLICATIONS

& PUBLICATIONS \ VIDEO ARCHIVES
© VIDEO ARCHIVES ) v ':- 0 - 0—
View all publications View video contents
JCCS!  iscuea by JCCS. produced by JCCS.
© EXHIBITION PANELS
- LY .l + Read More ok + Read More

© Webcam
C C S © EXHIBITION © Webcam
PANELS
o —_— View images from live
/\ :‘(‘ ) I/E View panels used at past camera installed in
in X panel exhibitions in Tomakomai area. v
e various events.

[®150% ~

& 3-3-22 HA Japan CCS A EI4EuE 2 52/ M R

2 http://www.japanccs.com/wp/wp-content/uploads/2016/08/CCS_manga_En_web_1607293.pdf
2 http://www.japanccs.com/wp/wp-content/uploads/2016/10/CCS2_en_web_allpagel.pdf
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o~ B R

ARRgelber T EENEERE I EiE T BEE R - B
AT SN e 0 1A (1 Campus) » 2EEALAE 3-4-1 FiR s 8
WE GO EE (0 Garden ) » 2K B tH L& HATER S LUEEREI R
RERA L - 400E] 3-4-2 Ao e

SPONSORS & ORGANISERS BOOTHS COMPANIES & ORGANISATIONS BOOTHS
Il GE Power EX Kepco
ﬂ Gassnova/TCM n Japan CCS3
IEl southern Company B3 ruor
IT) GazNat B wiley
[T] Man Diesel K3 vs poE
CO, Capture Project B ninu
3 ExxonMobil B} ceraces
(54 Oil & Gas Climate Initiative m Hitachi
Lausanne Tourism
B EAcHG
m Masdar

MAIN ENTRANCE

3-4-2 JEHRERE

30 o L T AR ATRE S e A AR
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T4 (ERmE T - B2 A (8 3-4-3) FiEHE
L WEIME > FEA[ =0 » —RETER &R~ E5@H % - 5
41 FLUOR -~ Hitachi ; —f#EJJ/AH] » BIa035Ed Southern Company ~ 5[]
BIIAED = ERARE T g /A 4% 5140 Japan CCS /A 5]~ b TCM »
PR R R ERR (OGCI) % - {eE YN A a8 B LI HEGS S ]
KA CCS i3 TAF » s (H ~ #8) B&FmE L ILHZA
i -

3-4-3 BAS BN TR A

PREEEENEET  E4EEI 2 B 10MW )ER (post-
combustion ) FHHEAY R EING 23 BIALFA Boryeong (££FH Advanced Amine CO»
Capture 242 ) ¢ Hadong (£8F Dry CO:Capture B4F2 )  fRIZREEI 56 CCS
Z Roadmap  ([&] 3-4-4) > 2018 FRFHE A 100MW & 2 AR - i
A& 2R H IR Ry 300MW e
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3-4-4 wEEEEE CCS 2 Roadmap
HARIZEHAES (METD) ZFET » H Japan CCS A F|F5EMH
BAEE ) (18 3-4-5) » % 2015 FAE LA 8 Tomakomai 3¢ & 56 Al A
iy (FEAE Ry 10 S CO.) » HtE P2 aiE 3-4-6 Frr - ok > H
REREEE (MOE) JRME 2 FEAVAfTHERRSE % » 172 2016~2020 FFEAETUMNNAY
Mikawa BERETT S —HUREETE - THETERIHTE CO & K 500 A -

Research o
Organizations  Tochnical
(domestic z cooperation

2 .chﬁﬁict’ St
«

Investment

Execution

Execution

3-4-5 HZA Tomakomai CCS &zt 20k

81 http://www.japanccs.com/en/business/diagram/
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3-4-6 HZ Tomakomai CCS izt S HEE

ERRIERER L EE 463 TR GRoCFIRFERAE 2 Programme™) » 78
PAE AR AL I AR AR L NS - BRI B APP -
"Poster in my Pocket ; H o B AR DUEBITEIIEE NEGRE - AXERE
rh B T REREN 3 E — R s Assessment of Rock Injectivity by Comparing
the Open-hole Well Logging Data with Continuous Rock CoreLLogging Data |
VB Ryt B I SUE T 2R T N B LA A SIHRA ENC L [F 51 23 3% -
PEELUER SR > BRIAAE % REENRERE (18 3-4-7) 40T

#EA APP 1% - Ik HEAH SRR L T e TR
® TS Sk TEARRE Y sl
® TSR 1% - EHMEL T NEUEH  (Download Poster ) ###
® RBLEETHEL - FEEINMTENEEEN - FIEBEERE R

32 http://www.ghgt.info/images/GHGT13/GHGT-13%20Programme.pdf
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Abstract
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Download poster

Three approaches for identifying the full depth span
permeability of a typical sandstone reservoir of KCL
formation (2295~2450 mRT) are carried out, including:
(1)an empirical porosity and permeability relationship
established from core tests, (2) a radar diagram plot
which reflect the combined effect of relevant well
logging data, (3) an artificial neural network (ANN)
based on 150 rock porosity test results.

The core logging and interpretation of grain size with
corresponding neritic sedimentary environment are
overlooked together with results of all these
approaches to categorize different lithologic zones or
units. The criteria comes up with this study will
become the guideline for selecting the optimum
injection zone (10 meter interval) for pilot test in a site
specific scale.

Keywords: open-hole well logging; rock core porosity;
permeability; radar area; ANN; injectivity
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Concluding Remarks :
The core logging and
overlooked together with estimated injectivity (in terms of permeability). The suggest plot of this study can be helpful in
categorizing different lithologic zones or units, and served as a guideline for selecting the optimum injection zone
(approximately 10 meter interval) for pilot test in a site specific scale.
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FA%ECFH IBAGHG &% A John Gale 515 » LA " Driving CCS Forward
in a below 2°C World ; (B&fE CCS FeifriE AMKRL 2°C HytESR ) FKiBi%
(&l 3-5-1) » MEREAE 5 AT BB ARG T

Jean-Francois Gagné, Head of Energy Technology Policy Division, IEA,
spoke to the question “Has Policy failed CCS to date and what more work
in this area is needed?”
Jonas Helseth, Bellona, (onbehalf of ZEP)  spoke to the question: “CCS
has not taken off in Europe what new efforts/initiatives are needed?”
Tim Bertels, Head of CCS, Shell, spoke to the question: “What more can
the oil and gas industry do to stimulate the deployment of CCS?”
Jarad Daniels How can technology Innovation ( Mission Innovation )
contribute to the deployment of CCS?”
Niall MacDowell presented the 'Perspectives on the role and value of CCU
in climate change mitigation'

E &ieaghy

Driving CCS in a >2°C

World
CLOSING PANEL

GHGT-13
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Ay 2°C BIE - (@ —(EERAAY B - SLEEFIE AR » CCS MRStz
EEAN TR —  fimE [PCC BV AR RS (ARS) > B
UNFCCC HiirAY " Climate Action Now, Summary for Policy Makers 2015 |
ABEF CCS Fflas AF = = FE4h - FE COP21 miEIFEERY INDCs » A 12
{E#EZ% (fi4% Bahrain, Canada, China, Egypt, Iran, Norway, Malawi, Saudi
Arabia, Egypt, South Africa & UAE) KEHE (XFE 28 {EEZ2 ) #F CCS 44
AN B ARARHT R EFE L -

[EA REJRF AT EREER E Y 34 Jean-Francois Gagné HIl[EIEH CCS £
% 20 s - FIRNRBBIREROEEIATEL (8 3-5-2)  7E1EH
FyE e el Bl FRZE > (15 CCS A H BIEmeE - (iKig [EA
(19 2DS 155 - 2050 FERTIER 940 (EMEANY CO. 5 H A A ERE R CCS
R fIEERIENT - (HIE 2 20 FEAVRRSRELY 0.66 (ZIE -

O s e ] 2 f Carbon P Enerky Agency
T E 20 Years 0 2
e R Copir o o\
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{H Jean-Francois Gagné a8 FyiE (E1F5iAF COP21 & i » &
BEEBURAVIREE > BIHE
® Targeted financial incentives will be essential
® Prioritise development of CO: storage sites
®  Support coordinated infrastructure development

® (Continue collaborative R&D and innovation work

EX2H Bellona Foundation & N HY Bellona Europa 4822 Jonas Helseth,
o R EUONE B A HEZAE —2EE CCS AYRGL » BRI SRR AR
8 NIt EFREEELST) o Ry SERETERAE i - EHUR
RAVSES » PA Bellona ££ 2015 SF ¥ EGEERY CO-L0% 6 ZERHGT » &
f
1. Set up a market maker to buy COa
2. Capturing CO2 from existing sources
3. Transporting and using CO2 for developing commercially profitable CO.

storage

4. The role of EOR
5. Develop hubs
6. Contribute nationally and internationally

£ Bellona FYRHEI o - HEB) CCS WIRE—(EEESZHYERTE - MO
T AT R BIONEE 2 s g e e AR RE YRS - EUFERIF i SRS
TR 512020 2 Fi > BB EEOT - 40lE 3-5-3 Fs -
It > Bellona Z:E5E% 2B BZHY CCS Delivery Company (CCSDC) #k%E
1% CCS {LiEs - [T 58 %A CCS &AM » MBURECE -
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Shell 225 CCS & Tim Bertels fE3€#HYA K H# 58 RBE L CCS
it > ARENILEE ~ ¥ - FF REAMAEHEERA - 3RS
S EIUENE Sy NS
® ey ~ BREEEE ~ A=
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EEIRERED < S EREMS A E IR A= FAE Jarad Daniel HARFHTREIHT
RE¥S CCS #EEAFTERL » MEE 7B B4R E COP21 Eafir HHkECR
B85398 K Ry T — T ACOREEHNER KGR o M fmEens B2 A ER R BR 0
B kariHl Niall MacDowell {8+ AR as B hdmfe A (CCU) —f&F
CO i BRE BV AL > RIEIH CCS &k COFAEHE T > CCU FI A
T NAHY COx » AFHAIE AT U P EESERS MY CO: - HUE IEA HY 2DS 18
B A CO.7VA 0.49~0.6% M REER ; BRIHVHEBIES HWE - —
JEFEEAE]HY DREAM #4452 G’ COMB LR YARE ) » — R T 2ERE SRR

Yibg{t. ( Mineral carbonation ) °
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GIPRAL - ST TR 28 ~ Rpe JRERYGHRE « DI K St iE
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feATVUfE (FEERF 7 55 ) GHGT s fitris £/ (R 4-1) A45E > £
WEE A —BUPRAETREEE IEA P EREE RSO EAyEERE » WEBi A S
AAEEFERNE R > B DA AT e S Y205 (Education )~ PSR ( Commerical
issue ) K& &% (Intergrated system ) FF EREGHUN » EEIMAZ HZRITEE
fdi (Technical assessment) f TSEFERUA (Industrial sources ) ; SR EH 5 (M
HRAER T LIEHAEZ R 7R ESUENEREEC B BURFE
IRIVFERE R RN TR A B HE » Bl 7 EgR CCS FfTEEfEr—IH
TN > A IE A 4 T A P SEE PRSI i R A 1 B 5 R Ak DA o (R e AT
A > [EIRF AR Y H A5 fe T2 > 2 R 3% e S HRX ( Negative emission )
FYEsedln > B CCS FTiE FAE L ENARHARERHY CO. % » (EISRE Rl
BREFREZHY CO. BHE -

PUN ST RAE Sy s R fla s s A RE T onadatsE ) BOREBUE T &
7R ) R "R FEE B B Z0ME > TR HE R A A
NEIRAGHE SR A EE S -
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