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Structure of Presentation

• The Six Case Studies and their specificities

• Rules of case study implementation

• Features & Drawbacks of ECCOTool-V1

• Benefits of ECCOTool-V1
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The Six Case Studies and their 
specificities
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3 – UK Case

1 – Norway Case

2 – Hungarian Case

4 – Baltic Case

5 – Netherland Case

6- German Case



ECCOTool-V1 
Input Data Required
1. Unit Modules

� Source Module
� Power plant, refinery, 

cement...
� Transport Modules

� pipeline route
� shipping route

� Storage Modules
� EOR 
� DGF/EGF
� Aquifer

2. Contract files
� for each actors
� for each stream of CO2 
� to each storages

� input data file of the 
case
� Economic scenario
� CO2 transport price

� Connection to unit files
� Connection to contract 

files

� Network grid implemented
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Workbook type Case

Case name Norway Case study
Description 2 sources 1 pipeline 1 EOR storage
Author Pcy
Organisation IFPEnergies Nouvelles
Last updated 09/06/2011



Norway Case
Mongstad Refinery +

Mongstad CCGT
EOR 

FIELD 
TROLL

Pipeline
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Contract File 



Case Info File 



Output File 



Norway Case
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462
37.0

5.0000 €m/Mt

402
5.7

0.0020 €m/GWh

€m
€m/a

Full Plant Costings
(values 2010 basis)
-Capex
-Fixed Opex
-Variable Opex (excl 
fuel)

1.308
0.231

1.204
0.134

Mt/a
Mt/a

Derived Values
-Captured CO2
-Emitted CO2

Natural Gas 100%Natural Gas 100%CV%Fuel Type

Add-on Capture 
Only

Full PlantSource Type

Source 2
Refinery Post-CC

Source 1
CCGT Post-CC

UnitSources

78
305
40

km
mm
bar

Derived Values
-Pipeline length
-Pipeline diameter
-Design Pressure Drop 
(max)

190
3bar

Mt/a

Pipeline Parameters
-Design Max Pressure
-Design Max Flow rate

5
95

% of 
total 
lengt
h 

Terrain onshore/offshore
-Onshore average
-Offshore average

Pipeline 1UnitPipeline

600
0.67

19.2%
19.0%

ST M/m3
t/m3
1
1

Subsurface
-STOIIP of North Sea (*)
-Density CO2 at reservoir conditions (@101°C and 
317 bar/res m3)
-Average porosity (*)
-Average Swi (*) 

Oilfield EORUnitEOR
Mongstad Refinery

OilfieldEOR
3581.1

2018
2040

Mongstad CCGT
OilfieldEOR

3296.4
2018
2040

Provider
Client, point of delivery
Total flow
-tonne/day
-Start Date
-End Date

SimpleContract2SimpleContractContracts



Norway Case

8.45.33.1CO2 emitted 2018-40 - Mt

1.3080.134
Emitted CO2 – Mt/a

57.830.127.7CO2 captured 2018-40 - Mt

2222
years

1.3081.204
Captured CO2 - Mt/a

Global 
Norwegian 

case

Source 2 
Refinery 
Post-CC

Source 1
CCGT Post-CC

Full Plant
Norway
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1

Middle 
Hungary

MÁTRA 
Power plant

Ursa

32 Mt CO2

Refinery

C1, Refinery PCC 2013-40
Net Output: 1.365 Mt/y
Captured CO2: 0.51 Mt/y

C2, CCGT PCC 2018-40
Power Gross Capacity: 650 MW
Captured CO2: 1.50 Mt/y

C3, Lignite PCC 2018-40
Power Gross Capacity: 347 MW
Captured CO2: 2.51 Mt/y

Pipeline 1:
128 km
DMFR = 2.5 Mt/y

Pipeline 2:
102 km
DMFR = 3.0 Mt/y

E1- DGF
Total in flow 0.51 Mt/y 2013-17

2.01 Mt/y 2018-40

E2 - DGF Kisujszallas
Total flow 1.25 Mt/y 2018-25

E3 - DGF – Endrod
Total flow 1.25 Mt/y 2018-25

B1 - Aquifer Szolnok
Total flow 2.5 Mt/y 2026-40

Hungary Case:
3 sources
2 pipelines
3 DGF
1 aquifer
5 contracts
2 actors



Hungary Case

15

2.506
0.442

1.499
0.500

0.514
0.343

Mt/a
Mt/a

Derived Values
-Captured CO2
-Emitted CO2

347
85

650
75

1.365
60Mt/a

MW
% 

Plant Parameters
-Net Output
-Power Gross capacity
-CO2 Capture rate

Lignite 100%Natural Gas 
100%

Natural Gas 
100%

CV
%

Fuel Type

Add-on 
Capture Only

Add-on 
Capture Only

Add-on 
Capture Only

Source Type

Source 3
Lignite Post-

CC

Source 2
CCGT Post-

CC

Source 1
Refinery 
Post-CC

UnitSources

102
457

8

128
457
10

km
mm
bar

Derived Values
-Pipeline length
-Pipeline diameter
-Design Pressure Drop 

120
3

100
2.5

bar
Mt/a

Pipeline Parameters
-Design Max Pressure
-Design Max Flow rate

85
5
5

80
20
5

% of total 
length

Terrain on-shore
-Flat rural
-Urban
-Hills

Pipeline 2Pipeline 1UnitPipelines



744980157Captured Cost 
(€/y/tCO2)

31.310.211.59.6CO2 emitted 
2013/18-40 - Mt

0.442
0.50.343

Emitted CO2 – Mt/a

10657.634.514.4CO2 captured 
2013/18-40 - Mt

22
2227

years

2.506
1.4990.514

Captured CO2 - Mt/a

Global 
Hungary 

case

Source 3 
Lignite Post-

CC

Source 2 
CCGT Post-

CC

Source 1
Refinery 
Post-CC

Hungary Case

Global Hugary, consolidated situation
Capex/Opex costs & Captured CO2

( 400)
( 350)
( 300)
( 250)
( 200)
( 150)
( 100)
( 50)

 0

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

M
€

0.0

1.0

2.0

3.0

4.0

5.0

M
t/a

Capex+Opex

Captured CO2

Capex+Opex : 7859 M€ , 2011-40
Hungary case study annual average captured cost indicator : 74 €/tCO2
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(1 )Teesside IGCC 1 2016-40
Power gross capacity: 880 MW
Captured CO2: 5 Mt/a
(4) Teesside IGCC 2 2028-40
Power gross capacity: 880 MW
Captured CO2: 5 Mt/a
(2) Teesside Steel Post-CC 2018-40
Power gross capacity: 0.242 Mt/a
Captured CO2: 2.1 Mt/a

(6) Longannet PCC Post-CC 2020-40
Power gross capacity: 335 MW
Captured CO2: 2.5 Mt/a
(7) Forth PCC Post-CC 2020-40
Power gross capacity: 670 MW
Captured CO2: 5 Mt/a

(3) Lynemouth IGCC Pre –CC 2020-40
Power gross capacity: 440 MW
Captured CO2: 2.5 Mt/a

(5) Humberside IGCC Pre-CC 2016-2040
Power gross capacity: 880 MW
Captured CO2: 5 Mt/a

Aquifer Storage Max 6Mt

UK storage 5 EOR Ekofisk
Total flow 5.0 Mt/a 2028-40

UK storage1 EOR
Total flow 5.0 Mt/a 2016-40
UK storage 2 EOR
Total flow 5.0 Mt/a 2016-40

UK storage 3 EOR
Total flow 2.1 Mt/a 2018-40
UK storage 4 EOR
Total flow 10.0 Mt/a 2020-40

11

22

33

44 55

66

77

88 99

1010

Hub 1

United Kingdom Case
7 sources
10 pipelines
5 EOR Storages
1 aquifer
7 contracts
9 actors



United Kingdom Case

60.85.85.813.97.25.88.413.9
CO2 emitted 

2016-40 -
Mt

0.2760.2760.5540.5560.2780.3650.556
Emitted CO2 –

Mt/a

571.8104.552.2124.765.152.647.5125.2
CO2 captured 

2016-40 -
Mt

2521212513212325years

4.9752.4874.9885.0072.5042.0675.007
Captured CO2 -

Mt/a

GlobalForth
PCC

Longannet
PCC

Humbersid
e

IGCC1
Pre-CC
Full Plant

Teesside
IGCC2
Pre-CC
Full Plant

Lynemouth
IGCC1
Pre-CC
Full Plant

Steel 
Tees
side 
Post-
CC

Teesside
IGCC1
Pre-CC
Full Plant



Netherlands Case
12 sources
6 pipelines
5 DGF
15 contracts
2 actors



53

100525573

73122112

Capture 
Cost 
(€/y/t
CO2)

14.7
23.314.711.711.7

12.412.412.8
CO2 

emitte
d - Mt

80

80806060

404039

CO2 
captur

ed -
Mt

4040404040404040years

Source 
8

Source 
7

Source 
6

Source 
5

Source 
4

Source 
3

Source 
2

Source 
1

Netherland
s case 
(1/2)

75
117

676955
Capture Cost 

(€/y/tCO2)

13
-61.0

11.3-87.736.7
CO2 emitted 

- Mt

1027
123

80120225
CO2 

captured - Mt

7141294045years

Global 
NL case

Source 
12

Source 
11

Source 
10

Source 
9

Netherlands 
case (2/2)

Total Netherlands Case
Capex/Opex costs & Captured CO2

(2 500)

(2 000)

(1 500)

(1 000)

( 500)

 0

2041 2046 2051 2056 2061 2066 2071 2076 2081

M
€

0

5

10

15

20

25

30

M
t/a Capex+Opex

Captured CO2



C1

C11

C9

C3

C10

C8

C2

C5

C7

H1

E5

E3

E1

E4

C6    

Sources

HUB / Aquifer

EOR - field

Pipeline

Shipping route

C12

S1
2015

C4

��������

����������������

B2

��������

����������������

��������

����������������

��������

����������������

��������

����������������

E2

2015

2020

2025

2020

2022

2022

2020

2022

2022

2022

2022

2022

S2
2020

S3
2025

S10
2022

S4
2020

S5
2022

S7
2020

S8
2022

S6
2022

S12
2022

S11
2022

S9
2022

2022
2022

2022

2015

Baltic Case
12 sources
5 pipelines
12 ship routes
5 EOR
16 contracts
15 actors



Baltic Case

The Baltic Output File contains : 85 sheets ! 

Baltic Case :
33 Units
16 Contracts



3.51.74.181.24.22.44.474
CO2 emitted - Mt

19.815.623.611.231.121.739.460.56
CO2 captured -

Mt

1820181818152028years

Source 8 
Cement 
Post-CC
Full Plant

Source 7 
IGCC 
Pre-CC
Full Plant

Source 6 
Cement 
Post-CC

Source 5 
CCGT 
Post-CC

Source 4 
Refinery 
(H2) Post-
CC
Full Plant

Source 3 
Coal PF 
Sub-C  
Post-CC

Source 2 
Coal PF 
Sub-C 
Post-CC 

Source 1 
Coal PF 
Sub-C 
Post-CC
Full Plant

Baltic case (1/2)

112.54.65.72.64
CO2 emitted - Mt

318.626.232.114.622.7
CO2 captured - Mt

2818181818years

Global Baltic 
case

Source 12 
Refinery 
Post-CC
Full Plant 

Source 11 
Steel Post-
CC
Full Plant 

Source 10 
Refinery 
Post-CC
Full Plant 

Source 9 
Steel Post-
CC
Full Plant

Baltic case (2/2)



Captured CO2 and cost indicator per Case
MtCO2, €/tCO2

 0

 10

 20

 30

20
13

20
17

20
21

20
25

20
29

20
33

20
37

20
41

20
45

20
49

20
53

20
57

20
61

20
65

20
69

M
t

UK
Norway
Hungary
NL
Baltic

Captured CO2 of Case Studies
MtCO2

UK

Norway

Baltic NL

Hungary

74€/tCO2



C1

C9

C2

C10

C15

C16 & 
17

C13

C14

H1

E6

C18

C11
C8

P2
2020

P1
2020

P8a
2026

P8b
2026

P8c 2026

P8
2026

P5 
2021

P5b
2023

P6
2029

P7 
2021

P9 2032

P4a
2028

P4 2020

P3
2020

P10
2028

P11
2028

P12, P14
2020, 2023

P13
2021

Sources

HUB / Aquifer

EOR - field

Pipeline

E5

E1

E2, 
E4

E3

B1

2020

2026

2026
2026

2029

2021

2029

2029

C3

C6

C7
2023

2023

P5a 
2023

P6a 
2029

2021

2032

2028

2020

2020

2020

2021

2020, 2023

2028

2028

German Case
14 sources
21 pipelines
6 EOR
1 aquifer
18 contracts
18 actors





Features and Drawbacks of 
ECCOTool V1 – Input Data
� required to deal with multiple workbooks to build a case,

� same information (GIS positions, names) have to be filled in different 

workbooks for the same case,

� problematic definition of nodes in infrastructure,

� Contracts could be rationalized or included in the input file to have a 

much more friendly interface and easier contracts. 

� Storage module :
� probably the module which requires the most technical skill. 

� lack of transparency for users of the economic scenario data used



Features and Drawbacks of 
ECCOTool V1- Output data

� bugs and result inconsistencies,

� Results output are insufficient. The user need to have 

much more detailed outputs per case studies. They 

should allow user to analyze case study 

� lack of graphical presentation of the economics of the 

case,



Benefits of ECCOTool V1
� economic evaluation of :

� the all chain of CCS, per actors, per units,
� lots of intermediate values : DCF,energy consumption...

� the output file contains all the information of the case 
study

� easy to duplicate one module to another

� easy to copy the case and duplicate sensitivities

� A prototype working


