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CEPAC — center of Excellence in Research and Innovation in

S d*€arb 'J

- 4 ‘main resea:!h programs
PRORESERVA,,,,,

EAR MAP
' PROCARBO

- 12 ongoing research prOJects overall
2"0' CSLF C%a}pacqy‘ Building Workshop GCCSI/CSILF CapaC|ty Building vaPEgE&Sr\JDo



CEPAC — center of Excellence in Research and Innovation in
Petrofeum, Mineg@alRespurees andCarbonStorage

Rio Grande do Sul

- Porto Batista ECBM Pilot Site
- Possible new CCS sites:

1. Onshore leakage test site AR L & oo B

2. Offshore leakage test site | V| _. R -

R N G e
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programs currently available in universities worldwide
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courses

CARBON
SEQUESTRATION

D BUCMLIC

accordance with four themes:

(I) Capture Sl{b ectsin englneerlng and‘suence of CO2 capture from flue gas stream Jlncorporatlng transportatlpn

|
torage Subjects on geology and science of CO, storag and enha ced oil recove ;

e reportwas obtained f nive
internet searches, email inquiries, and actual visits to dis

CARBON I
DIOXIDE

‘nV|ronme i Subjects on cllmatechange environmental scie ces ahd management, |nclud|ng modelma\“
geogr phy and town pla nlng, | ‘

. E_nom)f SC@| POUCBJ and Leg_laspects Subge_cts on economlcal and Iegal |ssues relaﬁ&

 t0 CCS projects and/or environmental impacts. “Snym®

. L ‘ | Y d I ) .~ VIVAESSE MUNDO
| / |




Sunveyed Countkie’s
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Tropic of Capricorn 23" 27
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CEPAC Research
IEA GHG Research

e T

a——

- Univ. New South Wales Rese,a,g@?

e~
——

-
i
A
s
7t

ARGENTINA
BRASIL
CANADA
CHILE
COLOMBIA
ECUADOR
MEXICO
UNITED STATES
URUGUAY
VENEZUELA

AUSTRIA
BELGIUM
CZECH REPUBLIC
DENMARK
FINLAND
FRANCE
GERMANY
GREECE
IRELAND
ITALY
NETHERLANDS
NORWAY
POLAND
PORTUGAL
ROMANIA
SPAIN
SWEDEN
UNITED KINGDOM

SOUTH AFRICA

JAPAN
KOREA

AUSTRALIA
NEW ZEALAND

ESSE MUNDO




THE AMERICAS (total: 35 universities surveyed)

University of Buenos Aires
University of Cordoba
Argentina (5) National University of Technology

University of Salvador (Universidad del Salvador)
University of Palermo

) \
Pontifical Catholic University of Rio Grande do Sul
University of S&o Paulo
State University of Rio de Janeiro
Federal University of Rio de Janeiro

- Pontifical Catholic University of Rio de Janeiro

n . Federal University of Rio Grande do Sul
- University of Alberta
University of British Columbia
Conada (6) Un?vers?ty of Calgary
P Un!vers!ty of Regina
‘ - University of Saskatchewan
35 Universities Surveye University of Waterloo

' Chile (1) ~ Pontifical Catholic University of Chile

trveyea

ersit]
ou

ry

Brazil (6)

University of Andes

National University of Colombia
Pontifical Catholic University of Ecuador
Central University of Ecuador

o A Mexico (2) National Autonomous University of Mexico
- University of Guadalajara

Colombia (2)

Ecuador (2)

University of Tennessee
University of Chicago
University of Washington
Princeton University
University of California

S N University of Delaware
Surveyed universities in WHIT !

- Mapped universities in YELLO . Stanford Ur‘!iversfity
: L e —— Harvard University

Republic Univesity
- : ‘ e Uruguay (2) University of Montevideo
| ‘ N ‘ | ' Venezuela (1) Central University of Venezuela

: P . United States of America (8)
Legend ‘ : >




l U‘ EUROPE (total: 94 universities surveyed)
u rveye d Austria University of Vienna

Catholic University of Louvain
e r- s Belgium University of Antwerp
University of Ghent
Czech Republic Czech Technical University in Prague
O u ry Aarhus University

Aalborg University

Prenmmas Technical University of Denmark
University of Copenhagen
Finland University of Eastern Finland

University of Helsinki

. ) Ab-Marseille University (University of Provence/ University
of the Mediterranean/ Paul Cézanne University/ University
of Avignon)

INSA Lyon (National Institute of Applied Sciences of Lyon)
Lille University of Science and Technology
Freies Toulouse 1 University Capitole
University of Bordeaux (I, I, 1lI, I\
e

94 Universities survey University of Lyon

University of Paris-Sorbonne (Paris 1Y)
University of Paris X — Nanterre la Défense

Heidelberg University
Technische Universitaet Darmstadit
University of Leipzig
Germany University of Mannheim
University of Munich
University of Rostock
University of Tiibingen
Aristotle University of Thessaloniki
«| Greece University of Athens
| University of Macedonia
UCD University College Dublin
University of Limerick (Limerick)
University College Cork {Cork)
Dublin City University (Dublin)
Ireland Trinity College Dublin {Dublin)
National University of Ireland - Galway
Dublin Institute of Technology (Dublin)
National University of Ireland - Maynooth
‘ ‘ S ‘ | ‘ Institute of Technology Blanchardstown




SurveyecawldniVensitiecSyelCountry

ltaly (13)

Netherlands (11)

Norway

Poland

University of Ban

University of Bologna
University of Brescia
University of Caglian
University of Catania
University of Florence
University of Genoa

University of Milan

University of Milan - Bicocca
University of Naples Federico Il
University of Palermo
University of Pamma

University of Rome Tor Vergata

University of Amsterdam

VU University Amsterdam (Free University Amsterdam)
University of Groningen

Leiden University

Maastricht University

University of Utrecht

Erasmus University Rotterdam
Tilburg University

Delft University of Technology
Eindhoven University of Technology
University of Twente

Norwegian University of Science and Technology (NTNU)
The University Centre in Svalbard

University of Agder

University of Bergen

Portugal

Romania

Spain

Sweden

Catholic University of Portugal
New University of Lisbon
University of Algarve
University of Aveiro

University of Coimbra
University of Evora

University of Lisbon
University of Minho

University of Porto

Universitatea Babes-Bolyai, Cluj-Napoca

University of Cordoba

Autonomous University of Barcelona
International University of Andalucia (Seville)
Autonomous University of Madr

Linképing University

Stockholms universitet

Lunds universitet

Kungliga Tekniska

Uppsala Universitet

Swedish University of Agricultural Sciences

University of Oslo
University of Tromsg

Lublin University of Technology

Nicolaus Copernicus University

Technical University of Radom

University of Bielsko-Biata

University of VWarmia and Mazury in Olsztyn
University of Warsaw

University of Edinburgh

EUROPEAN - University of Edinburgh (UK), University
Wersailles St-Quuentin (France) | University of Bergen
(Monaay)

Imperial College
University of Mottingham
Loughborough University
University of Birmingham
University of Glasgow
University of Lancaster
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ASIA (total: 4 universities surveyed)
The University of Tokyo

Japan Hokkaido University
Kyoto University
Korea Korea University
rvey LJL[\J l

{S WCRS PUC

— e R
\\ | / =N
/ b AFRICA (total: 3 universities)
| A - g University of South Africa
WV - \ \ South Africa University of Cape Town
S su rveyed - e e F’Eﬁ"“f" R
B, = d&
SRy
ll UNIVERSITY MAPPED oy W PUCRS

‘ ‘ ‘ ‘ VIVA ESSE MUNDO
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-‘ OCEANIA

University of Canterbury
University of Victoria
New Zealand University of Waikato
Lincoln University
University of Auckland

Australian National University

Curtin University

James Cook University

Macquarie University

Monash University

Queensland University of Technology

University of Adelaide

University of Melbourne

University of New South Wales

a8 —_— P : University of Newcastle

v 2l B B 45 | University of Queensland 4
y W University of Westem Australia

Universities

UNIVERSITI

=

Australia

] reskarchers . "\‘ A
% Lo &

Fna\m\"4
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 >in AU$TRALIA: Eni ersities surveyed by
from The Univ. of New South Wales

T
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Mapped Universities and Postgraduate

e W \
AMERICAS

eyed les in T AgS® @8 Bras na,C <Plguai,
zuela, U Candh, Mexid

* 6 in the UK ** 7 in the UK *** in the UK: 6 Master / 1 PhD
" . W *f 1 P9§§dogtoral f‘

Surveyed Countries|
Greece, Ireland, Ital

M. _s/8 Sy & B @S O Fﬁﬁﬂ
A —— B o= &
“enym

‘ ‘ “ VIVA ESSE MUNDO
|

E,u‘frpioe:“‘A‘Lj\stri\a, Belgium, C;éch epublig; ;'éﬁ/mark, Finla d,,l—‘ﬁ’]ra}rlcé;\(‘;\ermany,
‘Netherlands,;"Nénvay, Poland, Portugal, Remania, Spain, Sweden, UK ’\‘4




e
surveyed universities.

Surveyed oun Asia: i and Kore P P
N 05 graduate / 54 Ma

R et programs 1 Doctoréféj
g mapped** /AR

in Australia

; *‘12:\i\n Australia e 50 in Australia kk 49}Ma§te/r /1 Doé’t‘orate ‘
 Surveyed Counties in Oceania: Australia and New Zealand | V. :\H}ﬁﬁ%
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1. University of Palermo

1. Pontlflcal Cathollc Unlver5|ty of Chlle
‘M’aster n Enerqy Enqmeerlnq | |

O ered Course: - o« W
drogen Productlon and uses (electlve) ) *\‘4
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Techno
Techno

Materials and Technologies for Mitigation of Environmental Impacts (elective)

. RS P C
Offered Courses: u

- Climate Changesm Earth's present and past (electlve) -
[ ™ it ‘ 9
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" Thermal Energy Systems (compulsory)

Master of Art/‘N’IaJsters of Smence in Resources N/Ianaqement and énvwonmental n | g
Studies y W , -

Offered Course:

Cllmate Change in the 21st Century (electlve) - L\ fﬂ‘ﬁ'

"Fb. s
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.SESGeosci
Offered Course:

um ing)
/ compuls specS EH

M.Eng '/ M.Sc / PhD in Electrical Computer Engineering
Offered Courses:. P S

' Renewable Energy\ nd Solid State nghtlhg for Human levelopm nt y ey |
Renerfvable Energy an Solld State L|ght|ng for the Develo ing World
(N NV AR D VAN N YA N *
;\ ‘ ‘ ~ ‘ ‘ N 4 ' \ ‘ ’ W & : N N ‘ VIVA ESSE MUNDO



Ma of App

Petroleum Systems Engineerin

Reserv0|r Mechanics (electlve)
- Petroleum Geoiogy‘ . e | S

Mas{er of Envwoanént and Sustalnabllltv (M E S) ‘

Offer#d Courses:

~ Human Dimensions pr nv1ronmenta| Change (compulsory)

Research in Environment and Sustainability (compulsory)
Reservoir Mechanics (elective)

,/Petroleum Geology (el ctive)

E £ B

i
A

};;

D —
“eny m"‘\

PUCRS
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Master/ Ph.D! (Atmespheric and Oceanic Sclences) | ) o Y | W

Offered Courses: y |, |
O ean Blogeoche [ aI Dynamlcs and Cllmate (electlve)

ﬁg”

Fb.m
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nlvelty ofl(ware R ; I
M.Sc. / PhD (Geography)
| qeODRS P C

~ Current Research in Climate Change (elective)
Climate Dynamics (elective) P S -— o
The G,Iobal Carbol ycle and Clrmate ‘(electlve) v 2B ;J o WY 4B ] B
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EUROPE
France

1. University of Paris X.— Nanterrela Réfense

M6 Profjgssimnal Makaser el ECoremicsaiSpes aliiwal coNogaiEsmand paliiiessef @aeray

and Sllviraliment)
Offeged Courses:
= Specific courses were not mapped

Ireland

1. University College Dublin

Master Energy Systems Engineefing

Offered Courses:

- Energy Systems & Climate Change - compulsory

- Chemical Processes of Sustainable and Renewable Energy - compulsory
- Fossil Fuels, Carbon Capture & Storage - compulsory

PUCRS

VIVA ESSE MUNDO



. | RU I
c Applie ' — frack Resource Engineering (Spec.

SciencP u
. ]m En ‘ng
/e for spec. Petroleum E ering

;

n

2. University of Groningen :
LL.M.in International Law and the Law 8 iniaBonal Cqua/nizationg ) I “
LL.M in European Law 4 I oy
B L < 2o
~ Offered Courses: " ;

focdCouses: A
- International Environmental Law — Optional / elective e %b‘*.,&@;
Energy Law — Elective PUCRS

~ European quironmfntal LaW—cEIectivéifor L\LlYI European Law P |  VIVAESSE MUNDO



. MSc. Earth Sciences °

ﬂVISc ‘Geosciénces of Bas]ns aTrd thhospherF

MSc. Hvdreloqv

ijfered courses: » ©
Modern Climate Systems
Modern Geo-ecosystems

_ Climate Modelling — S
~ Climate and Policy S '
International nv1ronmenta| Economics.
- Man and Climate: From Hominids to Modern ClVlIlsatlon

~ Sedimentary Environments and CllmateArchlves

»8.¢

~ From Source to Sink: Chemical and PhyS|caI Cycles Spatial Ecology and Global Chang ’(Ed@ 3
~ Practical: Palaeoclimate Change and Environmental Impacts N N
Sedimentary Environments and Climate Archives EJM&"

. pucRS

VIVA ESSE MUNDO



Off rsess
onmental Econo

"Fb. m"‘\

B ‘ | Y = \ N W & | N Y .~ VIVAESSE MUNDO
i / | | i |



ary S
ry Systems

inS

iImen

ISC» Ear
Offered courses:

[ — ' [ logy -spec.on E
' ' [ Compulso
_Hydrology) " B B N |

rface
.on E

)

MSc. Earth Sciences - Physical Geography (spec.: Coastal Dynamics and Fluvial Systems /
'Natural Hazards and Earth Ob/ser\’/atibn / Quaternary Geology and 'Clirﬁate"Ch‘anqu -

Offered courses: y : y -~ ‘ y
Hydrology, climate ch#n e and fluvial systems e - A ’\‘ P
~ Advanced Course in Quaternary Geology and Climate Change Q. g‘ﬁ,
~ Paleo oceanography and climate variability =~ ot aaE ¢ » A
Organic geochemistry N | ' o

: : D _ . PUCRS
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TPG4117 - Unconventlonal Oil and Gas Reservoirs (7.5 ECTS) — optional for specialization in Reservoir

Engi
P

URhbRiinEnergy and Process.Engineeringy

Offered courses:-
> Research flelds‘

Area 1: Thermal Energ / _
Airpolution and CO, capture "

r gree level PI lr .

» 8.0
AR

o ~——
FP.vm

PUCRS
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(...) 1. Norwegian University of Science and Technology (NTU)

“RS PU

!. spec. En -' enta purce- M lopme
omies) W

ECON4910: Enwronrhental Economics (10 credlts) optlonal compulsory course

)

/ersity «

Ma of Philos

B —— _ - N = N y x y B N o _ - N
3 - . 4 77” W\ “ ) ‘ o \ 77 Y y e y
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1. University of Warsaw
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ed courses: B
al changes and

Offe
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|

li atology compulsory)

Risk Analysis (compuls ry)
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pace (com pec. | Geop
spec. Atm. and Clim

FIS7927 - Methods and observatron techniques in Earth, Atmospheric and Space (compulsory)

“‘f@“!’l IC

4 Unrversrty of Lrsbon : ~
Master in Environmental SC|ences and Technoloqres / . :

: Offered courses: ' | I P o) oY a |
‘ Environmental Law and Internatlonal Relatlons (compulsory) " -
~ Environmental Economy (compulsory)

Conversion Technologies and Environmental Requallflcatlon (compulsory) #\
Climate Change and Renewable Energy (compulsory) B M. s V) E@ﬁs 3
New Markets and Environmental Affairs (compulsory) R B AR "7 » X 4
Socio-Economic Impacts of Environmental Policies and Markets (compulsory) “Sn

PUCRS
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Master in Climate Change: Natural resources and Sustainability

&
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EUROPE

United Kingdom

I R
U of Edinburgh Masters of Carbon Capture and
School of GeoSciences Storage
U of Edinburgh Masters of Carbon Management
Business School
EURCOPEAN: U of Edunburgh PERICLES — Postdoctoral
(UK), U. of Versailles 5t-Quentin | European Masters Formation on
{France), U. of Bergen (Norway) | Interactions Between Climate,

Emvironment and Society

Imperial College Masters in Sustainable Energy

Institute of Energy Futures Furures

U of Nottingham Birnungham Engmeering Doctorate

and Loughborough {Industrial) and Masters in

Schools of Engineering Carbon Capture

U of Glasgow Masters of Carbon Management

Crichton Carbon Centre

U of Lancaster Masters of Low Carbon .

School of Engineering Emission ,@\@E‘ Py

g < 3
&8

* |EA Greenhouse Gas R&D Programme (IEA GHG), “The Landscape of Carbon Dioxide Capture, Storage, and sy
Management (CCSM) Education in the UK”. 2009/TR5, August 20009. PUCRS
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Offered courses:
LAWS571C S’pé@:ial‘TopicfjIr]\tern@tio’nzﬂfTrF\de Regulations: Emerging Issues (30:’p0i‘nts) .y |

y A N ]| 4 ) i |
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Master of Climate Change

Master of Envrronmental Law
Offered courses: ™ = D - \ Y o) o O -
LAWS8180 - Internati naI Clrmate Law ‘ ) B

LA 881831 Australian Climate Law

-Graduate programs in Australia were mapped by Dr Lila W Gurba from the Unrversrty of Sou;h ales and Sustainable Energyk‘\ “ fﬂﬁg :\
Resources Intl. Report: “Mapping of CO2 Capture, Storage, and Management (CCSM) Gradu rograms in Australia”. — 3 & e?
Fb.vm
** In this presentation, only some of the graduate programs mapped are presented. - - _ : PUCRS

E ‘ | N ‘ ‘ W 4 | L | VIVA ESSE MUNDO
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SPEICRS P

or of Envikgamental Management and. Develapmen

. re(NBpurses:
® 3006 - Climate Change w [
D 8088 - Populatien, Climate-ehang : ble Developme

ENVS6307 - Climate Change S€ience &
S8003)- ClimatesChange Mulnerabili
LAWSS8180 - International Climate Law

Scie
Ccourses.

\\\ENV86013 'Soci ty and env1ronmentz?l change
"ENVS6303 — Climatology
ENVS6307 - Climate Change Science & Policy
- ENVS8006 - Measurln forest carbon |\ | N 4 ‘ —
ENVE8003 Climate ange Vulnerability and Adaptatlon ] - A

ENVSB8005 - Climate Change Science  _ = : :
ENV88007 Climate c ange a short course | i A N 4)\
* Graduate programs in Australia were mapped by Dr Lila W. Gurba from the University of South Wales Pl
“and Sustainable Energy Resources Intl. Report: ‘*IVIapping of CO2 Capture, StorJage, and Management \ PUCRS

(CCSM) Gradu@e‘Progranhsanustraha” < | ‘ " AY ~ N | VIVA ESSE MUNDO
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Master of Engineering

Ourses:;
energy
uarie U
uat ' C

Key offered courses:

PUCRS PU

GSE836 Water Policy and Management (4 UOC) (compulsory)

HGEQS{OQGIobajrsafron and Sustainable ,De‘velopmenr a9  \\ v _ | :

Mas{er of Enviroanental Law - Y 4

| Offer%d courses: A : - *\

- LAW853 Comparative E vrronmental Law (4 UOC) compulsory) y B N | : Fg‘ﬁ’
LAWS&Internatronal Environmental Law (4 UOC) . < A AN % ?
LAWS855: Environmental Law and Sustainable Development (4 UOC) P’
/LAW852 Trade and Environment Law (4 UOC) s , S S ; PUCRS
a : | ‘ ‘ | 7 4 | a‘ ’ ' J L Y | “ VIVA ESSE MUNDO
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of clima

- 4. Queensland University of Technology W YN A W
Graduate Certificate In_ Bunt Envwonment and Enqmeermd | ) | &SR |

Offered courses: & N
| BE8903 Greenhouse outlons (credlt pomts 12) (Electlve) | - 4)\‘,4
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OCEANIA

<RSP

ET
E
ENV

Master of SustaiTébiIitv

- offered coursesi.. - S . P—
-~ ENV EIOL 7019 Sustain ble Development (Eoncepts andAppllcatlons 3 UOC) ‘ N e 4 |
ENV BIOL 7018EX - Thinking Critically About Global Warmlng (3 UOC) (Science and the nwronment) (electlve)

TECHCOMM 7025 Introduction to Climate Change (3 UOC) (Science and the Environment) (electlve) ‘
: ECON 7221 - The Econ mlcs of Cllmate Change (3 UOCQC) (Economlcs (electlve) X "G ¢
A i R -
% ;;Mo_\o

- » — -y - PUCRS
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Master of Energy Systems (proposed in 2012)
ing P ‘
L9151 Petroletrm{;eology 6 UOC “ct|ve) /| - B -
PTRL5008 Petroleum Production Economics (6 UOC) (electlve)

~ PTRL5007 Reservoir Engineering (6 UOC) (elective) - \ ¥ ) o Y =
PTRL5021 Reservoir Ch racterlsatlon (6 UOC) (elect|ve) ; ‘ ~ n | “ |

AN\ D)D) UGN, «s;;;

%
Fb.vm
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sSustainability Accounting

Niversity ¢ $ outh Wales ’
e Diplo Endinheering Science (Petrole Enginee

-

Grad

offered courses:
TRL4012 Enhanced Oil & Ga
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Master of Energy Studies (MES)
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9 toplcs on Carbon Capture and Storage and Climate Change are being dlscussed inside

, but S0
mber of rse ' ' CCS an cI| e chang ica’'s p
" yradua is li pul in the

academlc programs

eT EIectrlcaI n meerlng graduate program (U iversity of Calgary,
one ITat deals ec emlcal and polltlcal aspects reI ted d

FEM
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. Poland, Portugal, Romania, Spain, Sweden, UK)

le of p e
ions c de inthis r rt ar
cial
mark, d Irelan
am and hD research field o

lima
surveye

osbof the co
__J W

e Ye: ursesoﬁeh ir mental econemlcs ePergy law and r ‘Iated topldsc n be found |n = [y
unlx{e S|t|es in Fran e Norway, The Netherlands PFrtug#l ‘,‘ A
= A LA L D *
£ ‘ ‘ O ‘ LV 2 ‘ ’ N “ ‘ | VIVA ESSE MUNDO




A J l \/l\al\h}

which are obviously very key areas (IEA G research)
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9 South Africa: University of Cape Town—-> Master degrees with courses regarding Climate
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