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Humanity is a major factor in the global carbon cycle
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Global emissions and 2°C goal T The role of COP21

30 /orld Climate Conference Paris, December 2015
wes >1,000 ppm CO,eq 32-54CR laris Agreement/Conference of Parties COP21  ):
A 650-1000 ppm
530-650 ppm First climate agreement, which takes all countries
. 480-530 ppm / _ into the.duty to climate chcj;mg-e mltlg.;atlf)n actions N
il was 430-480 ppm International and legally binding objective: limit the
5‘ temperature increase < 2 °C
UL , 53.377c R A below 2 °C goal requires atmospheric CO  ,eq
& 2015 estimats concentration of 430 1 480 ppmin 2100
9 104 for comparison: pre -industrial, historic (1850 -1900)
E CO, concentration ~ 280 ppm not shown
- O here
Z 37 Historical emissions CCS should be part of the portfolio of GHG reduction
179220
0 To achieve scenari9s with 430 i 480 ppm CO ,eqin
_ ————— 2100,s0 -called Anegat i y enissidd inthe 2nd
e O 2-3=6 (b
Net negative global  emissions N —— half of the century are demanded, as e.g., by
-5- BioEnergy -CCS (BECCYS)

1980 2000 2020 2040 2060 2080 2100
Nature Climate Change 6, pp.42i 50 (2016), doi:10.1038/nclimate2870 / [} Representative Concentration Pathways (RCP)
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Carbon dioxide capture | transport 1 storage - usage
Goal : Reduction of CO  , emissions

Modified
after:
Special
Report CCS,
IPCC 2005
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The European Economic Area (EEA)

e Y A Agreement on the free movement of
Groata, sz ‘ ) persons, goods, services and capital
Members of h-:.ji"‘\" within the European Single Market is in
Swizerand .. R place

D S - B 28 EU member states

3 EFTA member states : Norway , Island,
Liechtenstein

(European Free Trade  Association )

Switzerland: bilateral treaties with EU

Source:

https ://www.regjeringen.no/en/dokumenter/meld. -
st.-5-2012 -2013/id704518/secl
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European and national climate objectives

European Union (reference year 1990 )

A Reduction of greenhouse gas emissions until 2030 by 40%

National (reference year 1990)

A Reduction of greenhouse gas emissions until 2020 by 40%

Reduction from ~ 1.250 MtCO ,eq towards max. 750 MtCO  ,eq

A Reduction of greenhouse gas emissions until 2050 by 80 - 95%
but: in 2013 already a gap between the real trend and the envisaged goal

of 85 MtCO ,eq

Global
The national climate protection plans submitted to Paris COP21 are
insufficient to reachthe 2  ° Ctarget
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Options for geologic

al  CO, storage

O Ul WNPE

Deep saline aquifers (a) offshore, (b) onshore
Enhanced oil and gas production by CO, injection
Depleted oil and gas reservoirs
Coal seams

Enhanced coal bed methane
Others (basalts, oil shale, voids)
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(pilot scale)
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Modified National and international level: deep saline aquifers have
after: largest storage capacity

Special

Report CCS, Germany: (BGR)

IPCC 2005 Depleted gas reservoirs ~ 2.5 Gt, aquifers 6 1 12 Gt
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The European legal framework T Directive 2009/31/EC

High level criteria of the so-called CCS Directive , which have to be fulfilled

ASafe and reliable storage operation , no detectable leakage
AMonitoring of injected CO, conforms modelled behaviour
AThe site is evolving towards long -term stability

General Progress in Transposition:
(Source: Report from the EC to the European Parliament and the Council, reporting period May 2013 -April 2016,

based on the individual reports of 26 member states )

A The legislation of 16 Member States is fully conforming to the Directive
A Exchanges are ongoing with remaining Member States to bring their legislation fully in line

Specific Implementation Issues

A Member States have not determined any new areas for storage sites, only Poland determined one storage area
A New assessments of available storage sites ongoing or planned : Bulgaria , (Germany), Greece, Hungary , ltaly ,

The Netherlands , Sweden and UK
A Five German federal states have passed laws limiting or banning undergound CO, storage
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The European legal framework T Directive 2009/31/EC

Feasibility  for CCS retrofitting for new large -scale combustions plants

A Assessment of technical and economical feasibility were made in Belgium (1), Czech Republic (1), Germany (5),
Romania (6), Poland (10), Slovenia (1), Spain (5) A problems : economically not feasible , no suitable storage
sites, technical incompatibility with the plants in operation

Research projects with relevance to the CCS Directive
A Inspite of stagnation , ongoing research activites on underground storage in B, CZ, GE, F, HU, Malta, Lithuania ,
NL, Slovakia , Spain and UK.

A Some countries explored alternatives to CO, storage through various CO, utilisation options (Estonia, NL,
Slovakia , Poland).

CO, transport and storage networks
Two active CCSregional networks exist to develop transboundary solution for transport & storage :

A North Sea Basin Task Force (UK, NL, N, GE, B)
A Baltic Sea Region CCS Network (Estonia, GE, FIN, N, S)

In addition , B, NL, UK, F exploring possibilities for hubs for industrial & power CO , emissions in the areas of ports

(Antwerpen, Rotterdam, Grangemouth , Tees Valley, Fos -sur-Mer) A offers alternatives for countries without
possibilities of storage .
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Implementation of

Iceland dweden
[ Finland
' Norwi?
Denmark
U:;e
& Kingdo 3
Ireland
France
\\
Spain
Greece
Portugal

{

(Modified after:http :// www.globalccsinstitute.com/projects/large

CCS 1 status in the European Union

\

Large -scale CCS facilities:

Norway

Sleipner CO2 Storage Project
in operation, ~1 Mt CO  ,/year

Snghvit CO2 Storage Project
in operation , ~0.7 Mt CO,/year

Norway Full Chain CCS Project
FEED of demo, expected to finalize in 2022

The Nederlands
Rotterdam Opslag en Afvang Demonstratieproject
(ROAD), stagnation/minor ongoing

UK:

Teesside Collective, emerging infrastructure of
industrial hub, national strategic asset for UK

Caledonia Clean Energy Project, interim feasibility
findings ongoing

-scale - ccs- projects)
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Implementation of CCS | status in the European Union

Pilot and demonstration projects:

Norway
Svelvik Field Lab (Test bed,
especially CO2 leakage testing) (Photo : SINTEF)
Iceland Island
( CarbFix Project (Full chain)
Norwzip
® France: (Photo : ResearchGate )
, ook, Lacg/Rousse (Storage)
United X
&\ Kingdom
Ireland
Germany: (Photo : TOTAL)
Ketzin pilot project (Storage)
.\"“ Spam: , (Photo : GF2)
Spain Hontomin (Storage)
Portugal
{
(Source:http :// www.globalccsinstitute.com/projects/ A modified) (Photo : CIUDEN)
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