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nn ObjectivesObjectives

nn PartnersPartners

nn The CASTOR toolThe CASTOR tool

nn ResultsResults

nn ConclusionConclusion
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nn 10% CO10% CO22 emission reduction in Europe:emission reduction in Europe:
ll Time window 2011 Time window 2011 –– 20502050

ll 10% CO10% CO22 emission reduction in EU (~400 Mt)emission reduction in EU (~400 Mt)

ll COCO22 storage in gas fields, oil fields, aquifers storage in gas fields, oil fields, aquifers 

ll PostPost--combustion capturecombustion capture

ll Creation of infrastructureCreation of infrastructure

�� 30% CO30% CO22 emission reduction in emission reduction in 
European power generationEuropean power generation
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nn InputInput
ll Source and sink data, start Source and sink data, start 

year, lifetime, coordinates, year, lifetime, coordinates, 
capacities etc.capacities etc.

nn Economic analysis tool for CCSEconomic analysis tool for CCS

nn OutputOutput
ll Emission, injection Emission, injection 

gaps, investment costs gaps, investment costs 
of capture, transport of capture, transport 
and storage, transport and storage, transport 
infrastructure etc. in infrastructure etc. in 
tables and diagramstables and diagrams
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Source clustersSource clusters Sink clustersSink clusters
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Total injection and gap
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Total mass injected
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Total mass injected 2011-2050
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nn Total mass injected: > 22 Total mass injected: > 22 GtGt
ll Gas fields: 8000 MtGas fields: 8000 Mt

ll Oil fields: 5096 MtOil fields: 5096 Mt

ll Aquifers: 9560 MtAquifers: 9560 Mt

nn Injection gap: 730 Mt (2011Injection gap: 730 Mt (2011--2050)2050)

nn Injection mass per year: 750 MtInjection mass per year: 750 Mt



CASTOR SP1 (7/10/03)

Castor

� � � � �� � �� � � � �� � � $ � � � �
 � �$ � � � �
 � � �� � � �� � �� 
 � 
 �
 
 � �� �� � �� � �� 
 � 
 �
 
 � �� �

� � � � � � �� 
 
 � %
 � � � � � 
 � � � 
 ! �� � � � � � �� 
 
 � %
 � � � � � 
 � � � 
 ! �

Total emission 2011-2050
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Total costs per Member State

0

2

4

6

8

10

12

14

16

18

20

B
el

gi
um

Ir
el

an
d

N
et

he
rla

nd
s

P
or

tu
ga

l

S
pa

in

It
al

y

U
K

N
or

w
ay

D
en

m
ar

k

G
er

m
an

y

G
re

ec
e

F
ra

nc
e

A
us

tr
ia

Member State

€/
to

n
n

e 
C

O
2
 a

vo
id

ed

injection

transport



CASTOR SP1 (7/10/03)

Castor

� � � � �� � � 
 � � � � �
 �
 � � � � � � 
 � � 
 � � " 
 � � � 
 #� � �� � � � �� � � 
 � � � � �
 �
 � � � � � � 
 � � 
 � � " 
 � � � 
 #� � �

Total investments 2011-2050

0

2.000.000.000

4.000.000.000

6.000.000.000

8.000.000.000

10.000.000.000

12.000.000.000

14.000.000.000

16.000.000.000

18.000.000.000

20.000.000.000

20
11

20
13

20
15

20
17

20
19

20
21

20
23

20
25

20
27

20
29

20
31

20
33

20
35

20
37

20
39

20
41

20
43

20
45

20
47

20
49

year

in
ve

st
m

en
t (

€)

Belgium Ireland
Netherlands Portugal
Spain Italy
UK Norway
Denmark Germany
Greece France
Austria



CASTOR SP1 (7/10/03)

Castor

� � 
 � �� � �� 
� � 
 � �� � �� 


nn 30% (~500 Mt of CO30% (~500 Mt of CO22) reduction of emissions at ) reduction of emissions at 
power plants in Europe in 2050, compared to the power plants in Europe in 2050, compared to the 
reference year 2011, could be within reachreference year 2011, could be within reach

nn UncertaintyUncertainty
Aquifer storage potential to be reducedAquifer storage potential to be reduced
Availability of gas and oil fields to be verifiedAvailability of gas and oil fields to be verified

nn Storage costs range from Storage costs range from 1 to 41 to 4 Euro/Euro/tonnetonne of of 
COCO22 avoided and transport costs range from avoided and transport costs range from 2 to 2 to 
1414 Euro/Euro/tonnetonne of COof CO22 avoidedavoided



CASTOR SP1 (7/10/03)

Castor

� � � � � � �� ��� � �� � � � � � �� ��� � �



CASTOR SP1 (7/10/03)

Castor

Pipeline length

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

B
el

gi
um

Ir
el

an
d

N
et

he
rla

nd
s

P
or

tu
ga

l

S
pa

in

It
al

y

U
K

N
or

w
ay

D
en

m
ar

k

G
er

m
an

y

G
re

ec
e

F
ra

nc
e

A
us

tr
ia

Member State

L
en

g
th

 (
km

)

Offshore satellite pipeline length (km)

Offshore backbone length (km)

Onshore satellite pipeline length(km)

Onshore backbone length (km)



CASTOR SP1 (7/10/03)

Castor

CO2 avoided (corrected for injection gap) 2011-2050
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