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Abstract 

A two day master course, titled  “Assessing Carbon Capture and Storage (CCS) value chains - ECCO Project”  was 
effectuated at University of Zagreb - Faculty of Mining, Geology and Petroleum Engineering on 6-7 May 20011.  

 

The course was based on research and preliminary results from the ECCO project and covered subjects as climate 
change issues, worldwide CO2 emissions, energy consumption and projected trends, international negotiations on 
GHG reductions, international treaties and directives impacting on CCS projects, the CCS value chain (capture, 
transport and storage), EU emission trading scheme, value chain analysis, main EOR/CCS European scenarios and 
analysis of a case study from ECCO.  

 

The course was followed and completed by 84 participants. 
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1 GRADUATE LEVEL COURSE USING A CASE STUDY FROM 

ECCO 

 

1.1 Planning 

The planning of the graduate level course was initiated at a meeting 13 April 2010. It was agreed 

among the present SP1 partners (IFPEN, NTNU, BELLONA, TNO, UNIZG-RGNF, GEUS, PEL, 

STATOIL and MOL) to have a 2 day graduate level course based on ECCO research and 

preliminary results. Further planning and organising of the work was done by e-mail and 

telephone meetings. 

 

The ECCO Master Course was effectuated at University of Zagreb - Faculty of Mining, Geology 

and Petroleum Engineering on 6-7 May 20011.  

 

Performers at the graduate level course: 

Christian Bos TNO 

Gøril Tjentland BELLONA 

Karl Kristensen BELLONA 

Benoit Cheze IFPEN 

Bruno Saftic UNIZG-RGNF 

Vesnica Garasic UNIZG-RGNF 

 

All material used for the graduate level course is available at the ECCO eRoom and accessible for 

the project members and the European Commission. Address to eRoom is: 

 

http://www.sintef.no/Projectweb/ecco/Internal-pages 

 

 

1.2 Purpose of training course 

The purpose of the training course is described in Annex I (Description of work) “To collect 

information from the project as it develops and structure a graduate level course and material on 

the value chain of CO2 using a case study from ECCO as a base (not confidential data from 

WP3.4)” 

 

1.3 Participants 

42 graduate and undergraduate students of geological engineering, geology, mining engineering 

and petroleum engineering from the UNIZG-RGNF. 

 

7 students from other faculties (5 from UNIZG - Faculty of Natural Sciences, and 2 PD students 

from Denmark and The Netherlands). 

 

35 other participants (6 employees of UNIZG-RGNF, 2 from other UNIZG faculties, 7 from the 

national oil company INA). 

 

A complete participant list is attached as appendix 2.  

 

All participants were given certificate as documentation for completing the course. 
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2 PHOTOS 

 

 
Gøril Tjentland, BELLONA 

 

 

 
Benoit Cheze, IFPEN 
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Gøril Tjentland and Karl Kristensen, BELLONA in front. Bruno Saftic, 

UNIZG-RGNF, right of Gøril Tjentland 

 

 
Christian Bos, TNO in front row and Benoit Cheze, IFPEN, is presenting. 

 



 

Page 6 

 
 

 

D1.1.3 Graduate level course  Copyright © ECCO Consortium 2008-2011 

APPENDIX 1 

Master Couse Program 

 

 

ECCO – European Value Chain for CO2 

1 1/2 day Master Course  
 

Assessing Carbon Capture and Storage (CCS) value chains 
“ECCO Project” 

 
 
 

Day One 

 

 

 

 
Presented 

by 

 
INTERNATIONAL CONTEXT OF CLIMATE CHANGE 

 

8:00 -
12:30 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bellona 
and  

IFPEN 

 
Climate Change introduction :  

- The climate change process - IPCC 
- Past and actual international emissions of GHG 
 

Worldwide CO2 emission trends (historical, current): 
- Main regional emitters: USA, China, Europe 
- Main sectoral emitters: electricity, refineries, cement ... 
- Other emissions indicators: CO2/NPV, CO2/hab,... 
 

Energy consumption and projected trends 
- Regional energy consumption and projected trends 
- Global Emissions trends:  

o IPCC scenarios 
o IEA scenarios  

 
COFFEE - BREAK 

 
International negotiations on GHG reductions: 

- Existing agreements: 
o UNFCCC level : Kyoto Protocol,  
o European Level : Storage DIr, EU-ETS Directive... 
o Others (Australian, USA, Canada...): CO2 Voluntary 

market,  
 

- Negotiations in progress: 
o from Copenhagen to Cancun  
o On going international negotiations 

 
International treaties & Directives impacting on CCS projects 

- London Convention 
- Ospar Protocol 
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- European Directives on storage 
- European Directive on EU-ETS including CCS 
- USA, Australia, Canada,...,  treaties and laws 
 

UNFCCC negotiations on CDM CCS 

- Position of different Parties (Annex I Parties, Brazil,...) 

 

   

LUNCH TIME 

 

  
Presented 

by 

 
CCS CHAIN UNITS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14:00-
17:30 

 

 
UoZ 

 
 
 
 
 
 
 
 
 
 

TNO 
 
 
 
 
 
 
 

TNO  

 
 

- CO2 Capture : 
o technology presentation: pre-combustion, post-

combustion and oxy-fuel combustion:  

 technical issues  

 R&D progress expected 
- novel capture technologies 
- existing capture pilots  

 
o costs evaluation : capex & opex 
 
 

- CO2 Transport : 
o CO2 transport modes : pipeline and boat. 

 technical issues, challenges and 
constraints. 

 
o CO2 transport cost evaluation : per tCO2/km by boats 

and pipeline 
 

COFFEE - BREAK 
 

- CO2  Storage : 
 

o Tchnical feasibility of CO2-EOR : 
- CO2 injection 
- CO2 leakage and production issues 
- Reservoir simulation 
 

o Tchnical feasibility of CO2-DGF: 
- CO2 injection 

 
o CO2 storage costs : capex & opex 

 
o CO2 storage commercial feasibility 
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Day Two 

 
Presented 

by 
 

EUROPEAN CCS VALUE CHAINS  
 

8:00 -
12:30 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TNO 

1. EU Emission Trading Scheme : 

- Mechanics of EUA pricing: Banking, CDM, JI, marginal cost curve 
- XL model demo 
- ETS scenarios using model 

 
2. Project value chain analysis : 

- Introduction to CAPM (Capital Asset Pricing Model) 
o WACC, discount rate 
o XL model demo 

- Decision & Risk Analysis process 
- Decision Gate process 
- Decision criteria / KPIs (NPV, IRR, etc) 
- Sensitivity Analysis (Montecarlo simulations using XL model 

demo) 
- Portfolio considerations 
- Modelling added value (taxonomy of methods) 
- Role of governments in “closing the chain” (tax regime etc)  

 
3. Map of main European emitters : 

- geographical position,  
- industrial sector characterisation 
- long term profile emissions per year 

 
COFFEE - BREAK 

 
4. Map of main European CO2 Storage reservoirs :  

- Potential CO2 EOR, DGF, AQF storages  
- Total storage capacity estimates 

 
5. Main EOR/CCS European scenarios :  

- presentation of 3 or 4 main scenarios identified in the ECCO 
project  

o quantity of CO2 avoided and captured 
 
ECCO Tool presentation 

- architecture of the tool 
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APPENDIX 2 

 

Participant list 
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