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Sommario

Nel presente documento sono sinteticamente descritte le attivita, ed i risultati piu rilevanti, condotte
nell’ambito di alcuni organismi internazionali. In particolare si fa riferimento a:

Partecipazione, quale delegato italiano, nel Technical Group del CSLF (Carbon Sequestration
Leadership Forum). Il CSLF & un consesso internazionale, nato su iniziativa governativa, che ha la missione di
facilitare lo sviluppo e I'applicazione delle tecnologie CCS attraverso collaborazioni internazionali volte a
superare i principali ostacoli di ordine tecnico, economico ed ambientale, promuovendo anche la
consapevolezza del pubblico nonché sviluppi normativi e finanziari internazionali. Il nostro impegno in tale
ambito ha consentito al nostro Paese, seppure in assenza di una chiara strategia nel settore e di una road-
map nazionale, di mantenere uno stretto contatto con tutti i principali attori internazionali.

Partecipazione, quale delegato italiano, a organismi della IEA: Working party on Fossil Fuels e
Implementing Agreement Clean Coal Centre (CCC).

Partecipazione, quale rappresentante ENEA, al Global Carbon Capture and Storage Institute
(GCCSI). 1l GCCSI e un’organizzazione nata su iniziativa del Governo australiano il cui obiettivo € mobilitare
risorse pubbliche e private per diffondere le tecniche CCS. L'impegno immediato & quello di accelerare
I"avvio di oltre venti progetti pilota. E’ in discussione il piano strategico.

Partecipazione, quale Membro italiano, alla Technology Task Force della piattaforma tecnologica
europea ZEP. La piattaforma tecnologica ZEP (Zero Emission Fossil Fuels Power Plants) unisce e rappresenta
gli operatori industriali europei impegnati nelle tecnologie CCS; partecipano rappresentanti del mondo
della ricerca e vati operatori. E’ organizzata in tre task force: quella che affronta gli aspetti tecnologici (a cui
partecipa per I'ltalia un rappresentante di ENEA, uno dell’lENEL, uno di Ansaldo Energia) ha sviluppato una
road-map e sta completando uno studio sugli aspetti economici.

Partecipazione, quale delegato italiano, al CCS-Ell Team, team della Iniziativa Industriale Europea
(Ell) per la cattura, trasporto e stoccaggio della CO2 (CCS) del SET Plan (Strategic Energy technologies).
Opera, in particolare, per l'individuazione di strategie europee e sui finanziamenti europei, specialmente
quelli per attivita dimostrative, come il NER 300

Partecipazione, quale rappresentante ENEA e coordinatore nazionale, a EERA (European Energy
research Alliance) per le tecnologie CCS. E' un organismo analogo alla piattaforma ZEP ma riunisce gli
operatori del mondo della ricerca. Sono stati lanciati Joint Programmes, fra cui quello sulle CCS di cui ENEA
€ uno dei partner principali

Partecipazione, quale rappresentante europeo di EERA, alla delegazione europea nella visita in
Australia. Scopo degli incontri e stato la definizione di accordi di collaborazione fra Australia ed EU.

Iniziative progettuali internazionali. Sono stati presi contatti con gli operatori cinesi, nell’ambito di
una collaborazione gia avviata fra Cina ed ENEL, e si € partecipato alla costruzione di due grandi proposte
progettuali europee: progetto ECCSEL (approvato) e progetto ECRI (rinviato ad un successivo bando)
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Introduzione

Le attivita sono inserite nel complesso contesto internazionale nel quale operano governi, istituzioni
pubbliche e operatori privati, con I'obiettivo di accelerare lo sviluppo e I'ingegnerizzazione delle tecnologie
CCS, le uniche in grado di consentire un impiego “sostenibile” dei combustibili fossili nel settore energetico,
in particolare puntando alla drastica riduzione delle emissioni di CO2.

Per fronteggiare efficacemente le modificazioni climatiche & necessario un approccio mirato su efficienza e
rinnovabili; tuttavia permarra per i prossimi decenni un ricorso massiccio alle fonti fossili, tendenzialmente
il gas nei Paesi sviluppati ed il carbone nei Paesi ad economie emergenti.

Le emissioni globali di CO2 relative al settore energetico hanno raggiunto 30.4 Gt nel 2010, il 5.3% in piu
rispetto al 2009, rappresentando una crescita annua quasi senza precedenti.

La domanda di energia nel mondo crescera nei prossimi 20 anni ad un tasso medio dell’1.8%/anno, con il
ricorso al carbone che, seppure in misura minore di quanto ipotizzabile qualche anno fa, condizionera
pesantemente il livello di emissioni di CO2 e di inquinanti. Inoltre, gran parte dell’incremento previsto delle
emissioni da oggi al 2030 proviene dai Paesi non OECD, di cui i tre quarti da Cina, India e altre economie
emergenti.

Pertanto, la necessita di accelerare la transizione verso un’economia non piu basata sui combustibili fossili
porta a considerare cruciale lo sviluppo e I'applicazione delle TECNOLOGIE CCS - cattura e stoccaggio
dell’anidride carbonica - in grado di abbattere drasticamente le emissioni di CO, in atmosfera prodotte da:

- impianti termoelettrici alimentati a gas o carbone;

- altri processi industriali massicci emettitori di CO, come il siderurgico, il petrolchimico, il cementiero;

- impianti di “poligenerazione” per la produzione di combustibili liquidi e gassosi a partire da fonti fossili
o altri materiali;

- impianti per la produzione di biocombustibili, ed in generale impianti che utilizzano biomasse, con
bilancio negativo di emissioni di gas serra.

- impianti di rigassificazione del gas naturale (LNG), per le opportunita offerte dall’integrazione di tali
impianti in altri processi industriali che prevedono la cattura della CO,.

La IEA ha definito il cosiddetto scenario 450, che prevede il raggiungimento di una concentrazione
atmosferica di 450 ppm di CO2 equivalenti, con conseguente innalzamento medio della temperatura
globale di 2 °C: cio avrebbe in ogni caso effetti negativi come l'innalzamento del livello del mare,
inondazioni piu intense, tornadi e siccita; per questo motivo si pensa anche ad un target piu restrittivo di
350 ppm. Lo scenario prevede una crescita delle emissioni con il raggiungimento del picco massimo prima
del 2020 per poi decrescere a 21.6 Gt nel 2035.

Le analisi effettuate da IEA portano a dire che se non si mettera in campo una forte azione politica
internazionale coordinata entro il 2017, probabilmente le emissioni globali di CO2 coerenti con lo scenario
450 saranno emesse dagli impianti esistenti a quella data e quindi tutte le future nuove infrastrutture
dovrebbero essere ad emissioni zero.

Il settore degli impianti di potenza e cruciale per il conseguimento degli obiettivi dello scenario 450 al 2035,
richiedendo investimenti anche per la chiusura o retrofitting di impianti vecchi, considerando che il non
investire 1 $ al 2020 potra comportare una spesa di 4.3 S dopo il 2020 per compensare I'aumento delle
emissioni.

Ad oggi si prende in considerazione anche lo scenario cosiddetto “New Policies” che prevede una
stabilizzazione della concentrazione ad un livello di 650 ppm con un incremento medio della temperatura di
3.5 °C, con conseguenze assai piu severe: in questo scenario le emissioni continuano ad aumentare,
raggiungendo 36.4 Gt nel 2035, con una traiettoria di emissioni che porta ad un incremento della
temperatura globale di 3.5 °C. Il grafico seguente riporta gli andamenti delle emissioni neo tre scenari tipo.
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Le tecnologie CCS (cattura e stoccaggio, essenzialmente geologico, di CO,) costituiscono la filiera che
permette di separare il biossido di carbonio emesso dagli impianti alimentati a combustibili fossili e di
neutralizzarlo in maniera definitiva sottraendolo cosi alla quota rilasciata in atmosfera. La soluzione gia
matura prevede lo stoccaggio nel sottosuolo in formazioni geologiche a profondita superiori gli 800 m, ma
sono allo studio altri metodi di natura biologica e chimica.

In questo quadro, le tecnologie CCS rappresentano una opzione chiave, potendo contribuire per circa il 20%
delle emissioni da ridurre nello scenario 450, anche se esistono incertezze sulla loro concreta applicazione
per questioni tecniche e di costi, politiche e normative. Per queste ragioni € possibile che I'applicazione
delle CCS slitti di dieci anni, e possa realizzarsi solo dopo il 2030 con un aumento del costo dello scenario
450 di circa 1.14 Miliardi $ (I'8%).

Anche con riferimento al 2050 le CCS possono contribuire per circa il 20% alla riduzione delle emissioni
nell’ipotesi di scenario che prevede, al 2050, la riduzione del 50% delle emissioni rispetto ai livelli attuali. Le
due figure seguenti sintetizzano quanto detto rispetto al contributo che differenti misure possono portare
alla riduzione complessiva delle emissioni di CO,.

New Policies Scenario

Efficiency 72% 44%
Renewables 17% 21%
Biofuels 2% 4%
Nuclear 5% 9%
cCs 3% 22%

20 T T T T 1
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II livello dello sviluppo delle tecnologie CCS & tale che esse sono gia oggi disponibili per applicazioni
industriali dimostrative, promosse dalla UE e da altri grandi paesi (USA, Cina, Australia, ecc..).
Contestualmente, per aumentare I'efficienza e per abbattere i costi ancora assai elevati sono indispensabili
programmi di ricerca e messa a punto su installazioni pilota volti a sviluppare e qualificare soluzioni
innovative e testare I'intera filiera con prove su scala significativa.

Molte delle tecnologie necessarie per la cattura e il sequestro della CO, sono gia disponibili, seppure a costi
non sostenibili, e possono essere applicate per iniziare la fase di dimostrazione industriale. Particolare
attenzione e posta, in tutto il mondo come in ltalia, a fornire ampia informazione per accrescere i livelli di
accettabilita sociale, specialmente per lo stoccaggio geologico.

In tutto il mondo, e anche in Europa, sono in corso importanti programmi di ricerca sulle tecnologie CCS e
dimostrazione su scala industriale. Particolarmente attivi risultano USA, Australia, Sud Africa, Cina e paesi
orientali; 'Europa e all’avanguardia sia sul piano dello sviluppo tecnologico che su quello degli investimenti
comunitari e nazionali e privati.
Sono unanimemente definiti i punti chiave da affrontare:

* abbassare il costo della CO, evitata a valori intorno a 40 €/t CO, entro 10 anni;

* ridurre i costi di investimento e di esercizio degli impianti CCS;

* ridurre I'energia aggiuntiva richiesta per I'applicazione delle tecnologie CCS;

* ottenere elevata disponibilita in termini di ore/anno di esercizio;

¢ favorire la public acceptance.

L'Europa intende affrontare le grandi sfide del clima e dell’energia attraverso un grande programma di
innovazione, Il SET Plan “Strategic Energy Technology Plan”.

Le CCS sono considerate fra le priorita, e l'esigenza piu urgente & dimostrare la tecnologia su scala
industriale e su iniziative “pilota” su scala piu picccola.

Per conseguire questi obiettivi la UE ha lanciato due grandi programmi per il finanziamento della ricerca
industriale e dimostrazione nei settori strategici:

L’EEPR (European Energy Programme for Recovery, EEPR), il Programma energetico europeo per la ripresa,
finanzia I'avvio di progetti pilota e dimostrativi sulle CCS;

Il NER 300 - 300 million allowances (rights to emit one tonne of carbon dioxide) in the New Entrants’
Reserve of the European Emissions Trading Scheme - ¢ il pil grande strumento di finanziamento per un
programma di dimostrazione di tecnologie a basse emissioni di carbonio, ed & finanziato dalla vendita di
300 milioni di permessi di emissione emessi per impianti nuovi entranti (NER) del sistema Emissions Trading
europeo (ETS).
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Vi sono, poi, gli indirizzi di FP7 e Horizon 2020, che orientano sempre piu nettamente verso pochi progetti
fortemente connessi con le grandi iniziative pilota e dimostrative.

Infine, un ruolo crescente sta assumendo la EERA (European Energy Research Alliance) che ha
recentemente lanciato un Joint Programme sulle CCS e sta consolidando il suo ruolo di riferimento,
nel’ambito del SET Plan, per lindividuazione delle priorita di ricerca e sviluppo, affiancandosi alla
piattaforma tecnologica ZEP (zero Emission Fossil Fuels Power Plants) che rappresenta essenzialmente il
mondo industriale.

L’Italia & sostanzialmente in linea con la strategia internazionale ed europea, nonostante il superamento di

alcune scelte operate nel passato, come quella di non puntare sul carbone. Rimane forte l'interesse ad

attivita di ricerca cosi come ad iniziative industriali quali:

a) ricerca sul sistema elettrico, finanziata dal MiSE;

b) partecipazione a svariati progetti europei (FP7)

c) progetto dimostrativo dell’lENEL (slittato relativamente al grande dimostrativo di Porto Tolle, ma
completamente in atto sulle infrastrutture di Brindisi);

d) iniziative nel SULCIS: impianto da 400 MWe, ancora in fase di valutazione presso EC per 'ammissibilita
del finanziamento pubblico, e progetto pilota di taglia inferiore;

e) attivita di R/S/D gia finanziate dalla Regione Sardegna, ed attivita in fase di finanziamento

f) rimangono in vigore, infine vari accordi internazionali firmati dal nostro governo (USA, Cina, UK ecc.)

g) da ultimo, non per importanza, il MiSE — insieme al MATT - sta procedendo rapidamente
all’approvazione dei regolamenti attuativi della direttiva europea sul confinamento della CO2 gia
adottata in ltalia.

La direttiva 2009/31/CE del 23 aprile 2009 sullo stoccaggio geologico della CO2 ha I'obiettivo di sviluppare
un quadro economico e normativo atto ad eliminare gli ostacoli giuridici ancora esistenti, per attuare una
CCS ambientalmente sicura. In Italia € stata recepita la Direttiva Europea, con cio ponendo il nostro Paese,
che gia dispone di una serie di impianti sperimentali per la CCS per iniziativa di ENEL, ENEA, Sotacarbo ed
ENI, in grado di dare inizio ad una fase di sviluppo tecnologico.

La direttiva 2009/29/CE modifica la direttiva 2003/87/CE al fine di perfezionare ed estendere il sistema
comunitario per lo scambio delle quote di emissione di gas serra: essa prevede sostanzialmente che dal
2013 dovra essere superato il sistema delle quote assegnate di CO,, e gli emettitori di CO, non dovranno
pagare soltanto le quote eccedenti quelle assegnate ma l'intero quantitativo di CO, emessa.

Il recepimento in Italia, come negli altri Paesi, € assai complesso e presumibilmente la data del 2013 non
potra essere rispettata; il prezzo previsto della CO, € non bene identificabile in quanto dipende da svariati
fattori; oggi € su livelli— intorno a 10 €/ton — assai pil bassi delle ipotesi largamente adottate di 30 €/t CO,.

* %k % % %k k k %k

In questo quadro, il lavoro svolto a livello internazionale ed europeo € stato utile per rafforzare il ruolo e la
presenza italiana in un settore nel quale si gioca una delle sfide piu difficili dei prossimi anni, che e quella di
accelerare il percorso verso una societa “low carbon”; due sono le considerazioni a monte: a) nei prossimi
decenni continuera I'impiego massiccio di combustibili fossili; b) 'unico modo per limitare i danni &
I'impiego delle CCS. E’ una sfida che si gioca a livello globale, che richiede una sempre maggiore e piu
efficace cooperazione internazionale.

Di quanto detto vi € consapevolezza diffusa in Italia, e cio ha sostenuto il ruolo svolto di coordinamento a
livello nazionale che la presenza in Europa e su scala pil ampia ha richiesto: per questo un grande
ringraziamento va ai vari operatori industriali e della ricerca, ed ai rappresentanti dei Ministeri coinvolti.
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Descrizione delle attivita svolte e risultati

Vengono richiamati ruolo e finalita dei vari organismi a cui si & partecipato, indicando in estrema sintesi |
principali obiettivi delle attivita svolte, riportando copie dei documenti originali emessi.
Si riportano, infine, i documenti progettuali presentati in ambito FP7

Partecipazione al CSLF (Carbon Sequestration Leadership Forum)
le attivita si riferiscono alla partecipazione, quale delegato italiano, al Technical Group del CSLF.

Il CSLF € un consesso internazionale, istituito a livello ministeriale, che attualmente coinvolge 24 nazioni piu
I'Unione Europea, che rappresentano oltre 3.5 miliardi di persone, pari a circa il 60% della intera
popolazione mondiale. La missione del CSLF consiste nel facilitare lo sviluppo e I’applicazione delle
tecnologie CCS attraverso collaborazioni internazionali volte a superare i principali ostacoli di ordine
tecnico, economico ed ambientale, promuovendo anche la consapevolezza del pubblico nonché sviluppi
normativi e finanziari internazionali.

Il CSLF ha ormai assunto un ruolo fondamentale nel panorama internazionale, ed ha operato in stretta
sinergia con I'’Agenzia Internazionale per I'Energia (IEA) nella stesura di documenti strategici per vari
incontri, quali il G8-Energia di Roma dove, si ricorda, il nostro Paese ha sottoscritto importanti accordi di
collaborazione anche con il governo USA.

La partecipazione assidua dell’ltalia a tutte le riunioni del CSLF ha consentito al nostro Paese di mantenere
uno stretto contatto con tutti i principali attori internazionali e di promuovere le iniziative italiane.

Nel meeting di Edmonton (Maggio 2011) era stato presentato il progetto Porto Tolle dell’lENEL, poi incluso
nella lista dei grandi progetti supportati dal CSLF. Nel meeting ministeriale di Pechino (Settembre 2011) si e
discusso su obiettivi e tempi di realizzazione del progetto Porto Tolle, analizzando anche le altre attivita
italiane sia di R/D che relative a nuovi pilota e/o dimostrativi da realizzare nell’area del Sulcis. Nel
successivo meeting di Bergen (Maggio 2012) si & continuata I'analisi delle priorita internazionali per
I'aggiornamento del piano strategico e della road-map del CSLF. A valle dei meeting sono ste visitate
importanti installazioni sperimentali: un impianto coal to liquid cattura e stoccaggio della CO2 nella regione
della Mongolia cinese, e un’area dedicata alla sperimentazione di tecniche di cattura a Mongstad. Entrambi
i governi cinese e norvegese partecipano in maniera determinante alle citate iniziative, sia avendo definito
un quadro strategico certo, sia attraverso il supporto economico.

Si riportano, in Allegatol, i seguenti documenti:

Progetto ZEPT (Zero Emission Porto Tolle

- scheda presentata al CSLF
Meeting del CSL: Pechino

- report della riunione del Policy Group

- report del meeting del technical Group
- report del meeting congiunto Policy e technical Group
- stakeholder statement

- comunicato ufficiale givernativo

Meeting del CSLF: Bergen

- report del meeting

- iter per presentazione di progetti al CSLF

- Norvegia: strumenti per la promozione delle tecnologie CCS
- Norvegia: sviluppo delle CCS; iol Centro do Mongstadt
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Partecipazione a IEA (International Energy Agency)
Le attivita si riferiscono alla partecipazione, quale delegato governativo italiano, al Working Party on Fossil
Fuels e all’lmplementing Agreement Clean Coal Centre (CCC) della IEA.

Si tratta di iniziative di estrema importanza relative all’intero settore dei combustibili fossili, in particolare il
solo carbone per I'implementing Agreement CCC, nel quale ha assunto un ruolo primario la tematica delle
CCS: cio e dovuto alla consapevolezza — unanimemente condivisa — che nei prossimi decennia il ricorso ai
fossili sara ancora massiccio e determinante, e I'unica via per un loro impiego il piu possibile sostenibile sta
nell’applicazione delle tecnologie CCS. Cio richiede la realizzazione di grandi impianti dimostrativi basati
sulle tecnologie attuali (come noto poco efficienti e assai costose, e dunque non ancora competitive ) per la
sperimentazione su scala industrial dell’intera “filiera” cattura-trasporto-stoccaggio, e lo sviluppo si sistemi
di seconda generazione per raggiungere la competitivita economica). Essenziali sono le attivita sullo
stoccaggio, per la determinazione accurate delle otenzialita effettive, per la caratterizzazione dei siti, e per
accrescere il livello di confidenza e accettabilita sociale. Quello di IEA &, dunque, un consesso cruciale al
quale l'italia ha partecipato presentando le iniziative nazionali e confrontandole con quelle degli altri paesi.
In particolare, & stato chiesto di tenere una presentazione ufficiale delle attivita imn Italia nel corso della
riunione del Working parti di parigi (Dicembre 2011).

Si riportano, in Allegato 2, i seguenti documenti:

- agenda della riunione del Working Party on Fossil Fuels
- presentazione attivita in Italia
- nota sulla situazione del Progetto Porto Tolle

- statment della Piattaforma tecnologica europea ZEP al COP17

Partecipazione al Global CCS Institute (GCCSI)

Le attivita si riferiscono alla partecipazione, quale rappresentante ENEA, al GCCSI.

Al G8 Ambiente, tenutosi nell’aprile 2008 a Siracusa, e stato sottoscritto, nel’ambito dell’Intesa italo-
australiana per la cooperazione nello sviluppo delle tecnologie CCS, un “Memorandum of Understanding”
tra ENEL e il ministro australiano dell’Agricoltura, della Pesca e delle Foreste, che prevede |'adesione di
ENEL come socio fondatore al Global Carbon Capture and Storage Institute (GCCSI). Il GCCSI e
un’organizzazione nata su iniziativa del Governo australiano il cui obiettivo € mobilitare risorse pubbliche e
private per diffondere le tecniche CCS; I'impegno immediato e quello di accelerare I'avvio progetti pilota e
dimostrativi. Hanno aderito al GCCSI tutti i Paesi dell’Europa maggiormente impegnati nello sviluppo delle
tecnologie CCS, oltre a Stati Uniti, Canada, Messico, Sud-Africa ed altri Paesi dell’Oceania e dell’Asia.
L’adesione al GCCSI ci ha consentito di entrare in un circuito internazionale che sta assumento un ruolo di
leadership assoluta quale stakeholder “indipendente”, di acquisire informazioni anche su progetti extra-
europei; sono state acquisite le condizioni per partecipare a pieno titolo alla rete di alleanze tecnologiche e
industriali che nasceranno nell’ambito dell’organizzazione, di essere costantemente aggiornata sugli
sviluppi normativi e regolamentari del CCS nel mondo e, infine, di valutare i risultati delle varie iniziative di
comunicazione attivate dagli altri membri.

Siriporta, in Allegato 3, il seguente documento:

- accelerating CCS: 2013 — 2017 five-year strategic plan
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Partecipazione alla Task Force Technology (TFT) della Piattaforma Zero Emission Fossil

Fuels Power Plants (ZEP)
Le attivita si riferiscono alla partecipazione, quale Membro italiano, alla Technology Task Force di ZEP

La piattaforma tecnologica ZEP (fondata nel 2005, unisce e rappresenta gli operatori industriali europei
impegnati nelle tecnologie CCS; partecipano rappresentanti dei Governi nazionali, del mondo della ricerca e
di organizzazioni terze. Svolge un ruolo essenziale per la definizione delle strategie europee. | membri della
Task Force Tecnology (TFT), oltre a incontrarsi periodicamente per la messa a punto degli indirizzi da
suggerire alla Commissione — in funzione delle attivita di finanziamento di progetti di ricerca e
dimostrazione - hanno operato, usando ampiamente lo strumento delle riunioni via Skype, per la stesura di
documenti quali la road-map e uno studio assai importante sui costi delle CCS: tale ultimo documento &
diventato un riferimento internazionale essenziale per le valutazioni economiche sulle varie tecnologie, ed
evidenzia la fattibilita del raggiungimento di condizioni idonee per la applicazione commerciale delle CCS a
partire dal 2020.

Si riportano, in Allegato 4, i seguenti documenti:

- documento sui costi delle CCS

- nota di ZEP sul documento sui costi delle CCS

Partecipazione al CCS Ell Team (European Industrial Initiatives) del SET Plan (Strategic

Energy Technologies)
Le attivita si riferiscono alla partecipazione, quale delegato governativo italiano, al CCS-Ell Team (Iniziativa
Industriale Europea sulle CCS) del SET Plan Strategic Energy Technologies):

E’ un gruppo costituito da un rappresentante per ciascuno Stato membro, da alcuni rappresentanti della
piattaforma ZEP e di EERA, e da alcuni stakeholder. Svolge un ruolo cruciale per la definizione degli indirizzi
attuativi delle varie iniziative previste in ambito SET Plan, cercando di armonizzare le attivita di ricerca,
pilota e dimostrative, e allo stesso tempo allargando occasioni di cooperazione fra gli Stati. In particolare
sono state concordate e trasmesse alla Commissione le linee guida per i bandi FP7 e NER300, dopo aver
definito un piano strategico ed un insieme di Key Performance Indicators (KPIs). L'Italia ha presentato il
proprio programma (costruito dalla integrazione delle varie iniziative, pubbliche e private) attraverso un
documento complessivo, e si e confrontata con gli altri Paesi in particolare in merito al progetto
dimostrativo di Porto Tolle dell’ENEL: si & anche avuto modo di approfondire le conoscenze di tale progetto
nel corso di 2 audit, ai quali & stato chiamato anche il rappresentante italiano nel CCS-Ell Team, che la
Commissione ha tenuto con ENEL per valutare lo stato di avanzamento delle attivita finanziate con 10 M€
del “Recovery Plan”. E’ stato presentato anche il progetto dimostrativo SULCIS, ancora in fase di fattibilita,
peraltro molto apprezzato.

Siriportano, in Allegato 5, i seguenti documenti:

- agenda riunione di Otobre 2011
- conferenza del SET Plan, Varsavia Novembre 2011
- decisione sui Key Performance Indicators (KPI) per i progetti sulle CCS

- presentazione delle attivita in Italia

11
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Partecipazione a EERA
Le attivita si riferiscono alla partecipazione, quale rappresentante ENEA e coordinatore nazionale, al Joint
Programme sulle CCS di EERA (European Energy research Alliance).

EERA E’ un organismo per molti aspetti analogo alla piattaforma ZEP ma riunisce gli operatori del mondo
della ricerca sulle tematiche ritenute cruciali, e fra esse le CCS. Il lavoro svolto si € concentrato sulla
definizione del Joint Programme (JP), un ampio programma di ricerca con obiettivi nel medio-lungo periodo
costruito con il concorso di un numero rilevante di organismi dei vari Paesi che hanno concordato di
armonizzare programmi in corso e gia finanziati. L'ENEA, insieme ai suoi associati (varie Universita) ha
proposto il pacchetto delle attivita svolte nell’ambito del’ADP MISE-ENEA, con cio valorizzando tali attivita
e creando opportunita per future collaborazioni. E’ da rilevare che il ruolo di EERA sara cruciale nei prossimi
anni in quanto si prevede che, in ambito Horizon 2020, i finanziamenti comunitari verranno assegnati non
piu a singoli progetti ma a programmi complessivi, come appunto i JPs: e stato, dunque, essenziale essere
fra i promotori dell’iniziativa, caratterizzando 'ENEA come uno fra i principali partner del JP. Nell’assemblea
generale di Giugno 2012 si € concordato di aggiornare il JP entro I’anno, anche a seguito della adesione di
altri memobri.

Si riportano, in Allegato 6, i seguenti documenti:

Accordi generali in ambito EERA

- EERA: declaration of intents
- EERA: Intellectual Property Rights
- EERA: Letter of intents di ENEA

- EERA: relazione sulla partecipazione di ENEA

Meeting EERA, Dicembre 2011

- agenda della riunione
- memo Topics identified for co-operation EUAustralia within CCS
- visit to Australia short report

Assemblea generale EERA, Giugno 2012

- sintesi impegno ENEA e associati nel Joint Programme

- proposta ENEA di un nuovo topic su instabilita di combustione

- proposta ENEA di un nuovo topic su uso della CO2

- Joint Program, versione integrale in discussione per aggiornamenti

- Joint Programme, versione pubblica
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Partecipazione alla Delegazione europea nella visita in Australia
Le attivita si riferiscono alla partecipazione, quale rappresentante europeo di EERA, alla Delegazione
europea nella visita in Australia.

Si e trattato di una importante missione, della durata di 5 giorni lavorativi, volta a discutere possibili
collaborazioni fra la UE e I’Australia. Sono stati visitati importanti laboratori di ricerca, analizzando le
rispettive priorita/iniziative, e incontrati rappresenti del Governo della regione Vittoria (a Melbourne) e
dello Stato (a Camberra). Il risultato piu tangibile & stato la possibilita per organismi australiani di
partecipare all’ultimo bando FP7 (scadenza Novembre 2012). La missione € stata preceduta da un lavoro
iniziale di impostazione e da un meeting conclusivo con i dirigenti della CE.

Si riportano, in Allegato 7, i seguenti documenti:

- report finale sulla vista
- elenco esperti che costituiscono la delegazione, oltre ai funzionari EC
- programma degli incontri

- presentazione agli australiani delle attivita di EERA

Iniziative progettuali internazionali

Sono stati presi contatti con gli operatori cinesi, nell’ambito di una collaborazione gia avviata fra Cina ed
ENEL, e si & partecipato alla costruzione di due grandi proposte progettuali europee promosse da SINTEF e
NTNU: progetto ECCSEL (approvato) e progetto ECRI (rinviato ad un successivo bando)

Si riportano, in Allegato 8, i seguenti documenti:

- presentazione delle attivita in Italia per una collaborazione con Cina ed ENEL
- presentazione delle attivita in Italia per una collaborazione con SINTEF

- progetto ECCSEL

- progetto ECRI

13
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Conclusioni

La Commissione valuta che, senza la CCS, i costi del conseguimento di una riduzione in Europa del 30% dei

gas serra nel 2030 senza la CCS potrebbero essere del 40% superiori. Il mancato avvio della CCS avrebbe

notevoli impatti negativi sulla capacita dell'Europa di soddisfare il limite dei 2 °C, sulla competitivita, ma anche

sull'occupazione e avrebbe un impatto leggermente negativo anche sulla sicurezza dell'approvvigionamento.

Per I'applicazione delle tecnologie CCS occorre affrontare e risolvere un insieme di problematiche legate a:

* sviluppo e qualificazione delle tecnologie

* economicita del processo di CCS che allo stato attuale e caratterizzato ancora da costi elevati;

* aspetti legali e autorizzativi, dovuti al fatto che I'attuale regolamentazione ambientale e mineraria non
contempla, di fatto, I'opzione delle CCS;

* |a percezione da parte dell’opinione pubblica del rischio associato ad una attivita poco nota e non
sempre di facile comprensione a livello di rischi e benefici, soprattutto in termini di possibili perdite di
CO, dai serbatoi di confinamento.

Per quanto riguarda lo sviluppo delle tecnologie, sono abbastanza chiare le esigenze e svariati attori hanno
prodotto road-map che sostanzialmente concordano nella impostazione generale pur differendo rispetto a
specifici obiettivi delle differenti aree geografiche.

Il fattore economico &, ovviamente, determinante e rappresenta uno dei principali ostacoli verso la
diffusione di queste tecnologie: proprio per queste ragioni la UE sta finanziando i grandi progetti
dimostrativi con fondi utili a coprire gli extra costi imputabili alle CCS.

| programmi dimostrativi dovranno fornire le prime indicazioni utili alla riduzione dei costi, mentre il
successivo programma dovra consentire il passaggio definitivo alla competitivita per il 2030. E necessario,
poi, affrontare gli ostacoli commerciali per la diffusione delle tecnologie CCS, in quanto lasciarla al libero
gioco degli investimenti sul mercato puo essere insufficiente, anche se le CCS sono state recentemente
inserite nei meccanismi flessibili.

In conclusione, gli obiettivi delle attivita nei prossimi anni si possono cosi sintetizzare:
* abbassare il costo della CO, evitata a valori intorno a 40 €/tCO>;

* ridurre i costi di investimento degli impianti CCS;

* ridurre i costi di esercizio degli impianti CCS;

* ridurre I'energia aggiuntiva richiesta per I'applicazione delle tecnologie CCS;

e ottenere elevata disponibilita in termini di ore/anno di esercizio.

Gli aspetti legali e autorizzativi hanno assunto una rilevanza particolare, e sono determinanti per lo
sviluppo dei progetti dimostrativi, soprattutto nelle fasi di trasporto e stoccaggio geologico della CO, e
anche rispetto alle problematiche di accettabilita sociale dell’intero processo di CCS.

La UE ha definito un quadro chiaro con la citata direttiva, e I'ltalia sta concludendo la fase di recepimento:
rimangono aperti tutti gli aspetti applicativi che incontrano sempre grandi difficolta nel nostro Paese.

Il problema dell’accettabilita pubblica ¢ il secondo grande ostacolo - insieme a quello economico — per la
diffusione delle CCS. L’adozione di nuovi sistemi di produzione e gestione dell’energia comporta I'acuirsi di
conflitti nel territorio; da un lato si rendono necessari adeguamenti e innovazioni nell’ambito
amministrativo-legislativo, dall’altro & indispensabile far conoscere e accettare le nuove tecnologie e i
vantaggi che esse procurano, per assicurarsi la collaborazione dei cittadini e delle istituzioni territoriali:
occorre dunque attivare una strategia di preventiva e corretta comunicazione che coinvolga fin dall’inizio
ogni stakeholder. Cio vale in modo particolare per le CCS.

In ltalia esistono le condizioni per proseguire e ampliare il programma di ricerca e sviluppo e costruire
rapidamente un piano industriale centrato su impianti pilota per la fase dimostrativa; possiamo, infatti,
contare su alcuni importanti punti di forza:
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* la capacita degli enti di ricerca e di molti istituti universitari di mettere a sistema specifiche
competenze e partecipare a progetti nazionali, europei e internazionali; e, in questo quadro, le grandi
potenzialita offerte dalle infrastrutture sperimentali su scala pilota realizzate presso ENEA e Sotacarbo;

* il credito che a livello europeo tali centri hanno saputo guadagnarsi, e la presenza — assicurata in
particolare da ENEA — nei piu importanti contesti internazionali (quali CSLF, ZEP, EERA, IEA, SET Plan,
Global Institute) e la stipula di accordi bilaterali con USA, UK, Cina, e accordi tecnologici con organismi
di altri Paesi;

* la presenza sul territorio italiano e nei mari circostanti di numerosi “laboratori naturali”, cioe di siti in
cui la CO, fuoriesce naturalmente, e di siti potenzialmente idonei allo stoccaggio, offrendo opportunita
uniche per valutare gli impatti sui sistemi vegetali e animali, e la possibilita di studiare le varie opzioni
tecnologiche di stoccaggio affinando anche le tecniche di monitoraggio della CO,;

* e iniziative avviate di recente dai due maggiori stakeholders italiani, ENEL ed ENI, e da altre realta
industriali quale Carbosulcis, Techint ecc...

Non v’é dubbio che il ricorso alle tecnologie CCS rappresenti una strada essenziale da percorrere nella
impostazione di una moderna strategia energetica; per I'ltalia, in particolare, costituisce una grande
opportunita che si presenta all’'industria nazionale - la grande industria e tutto I'indotto — ed al “sistema
Paese” di competizione nel mercato globale delle grandi infrastrutture energetiche.
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Abbreviazioni ed acronimi

CCs
CSLF
ECCSEL
ECRI
EERA
Ell
GCCsl
IEA

KPI

SET Plan
TFT
ZEP
ZEPT

Carbon Capture and Storage

Carbon Sequestration Leadership Forum
European Carbon Dioxide Capture and Storage Laboratory Infrastructure
European CCS Research Infrastructures
European Energy Research Alleance
European Industrial Initiative

Global CCS Institute

International Energy Agency

Key Performance Indicator

Strategic Energy Technology Plan

Task Force Tecnology (di ZEP)

Zero Emission fossil fuels power Plants
Zero Emission Porto Tolle
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Allegati

Allegatol. Partecipazione al CSLF (Carbon Sequestration Leadership Forum)

Progetto ZEPT (Zero Emission Porto Tolle

scheda presentata al CSLF
Meeting del CSLF: Pechino
report della riunione del Policy Group

report del meeting del technical Group

report del meeting congiunto Policy e technical Group
stakeholder statement

comunicato ufficiale givernativo

Meeting del CSLF: Bergen

report del meeting

iter per presentazione di progetti al CSLF

Norvegia: strumenti per la promozione delle tecnologie CCS
Norvegia: sviluppo delle CCS; il Centro do Mongstadt

Allegato 2. Partecipazione alla IEA (International Energy Agency)
agenda della riunione del Working Party on Fossil Fuels
presentazione attivita in Italia
nota sulla situazione del Progetto Porto Tolle
statment della Piattaforma tecnologica europea ZEP al COP17

Allegato 3. Partecipazione al Global CCS Institute (GCCSI)
accelerating CCS: 2013 — 2017 five-year strategic plan

Allegato 4. Partecipazione alla Task Force Technology (TFT) della Piattaforma Zero Emission Fossil Fuel
Power Plants (ZEP)

documento sui costi delle CCS
nota di ZEP sul documento sui costi delle CCS

Allegato 5. Partecipazione a CCS Ell Team (Iniziativa industriale Europea sulle CCS) del SET Plan
(Strategic Energy Technologies)

agenda riunione di Otobre 2011
conferenza del SET Plan, Varsavia Novembre 2011
decisione sui Key Performance Indicators (KPI) per i progetti sulle CCS

presentazione delle attivita in Italia
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Allegato 6. Partecipazione a EERA (European Energy Research Alleance)

Accordi generali in ambito EERA

EERA: declaration of intents

EERA: Intellectual Property Rights

EERA: Letter of intents di ENEA

EERA: relazione sulla partecipazione di ENEA
Meeting EERA, Dicembre 2011

agenda della riunione

memo Topics identified for co-operation EUAustralia within CCS
visit to Australia short report

Assemblea generale EERA, Giugno 2012

sintesi impegno ENEA e associati nel Joint Programme

proposta ENEA di un nuovo topic su instabilita di combustione
proposta ENEA di un nuovo topic su uso della CO2

Joint Program, versione integrale in discussione per aggiornamenti

Joint Programme, versione pubblica

Allegato 7. Partecipazione alla delegazione europea nella visita in Australia per cooperazione sulle CCS
report finale sulla vista
elenco esperti che costituiscono la delegazione, oltre ai funzionari EC
programma degli incontri

presentazione agli australiani delle attivita di EERA

Allegato 8. Iniziative progettuali internazionali:
presentazione delle attivita in Italia per una collaborazione con Cina ed ENEL
presentazione delle attivita in Italia per una collaborazione con SINTEF
progetto ECCSEL
progetto ECRI
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Carbon Sequestration leadership Forum

Revision date: March 2010 www.cslforum.org

CSLF PROJECT SUBMISSION FORM

PROJECT TITLE: Zero Emission Porto Tolle (ZEPT)

PROJECT LOCATION:
Power plant owned by Enel Produzione and located in Porto Tolle, Province of Rovigo, Region of
Veneto I60 km south trom Vemce llaly
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PROJECT GOAL.:

The goal of the Porto Tolle Zero Emission Project is to demonstrate the industrial application of the
CO,; capture and geological storage in the power sector at full scale. The demo plant will be operated
for an extended period (10 years) in order to fully demonstrate the technology on an industrial scale,
access clearly the real costs of CCS and provide a commercial solution for new installations after
2020. The project is intended to prove the retrofit option for high-efficiency coal fired units which
will be built (or replaced) in the commg 10-15 years.
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PROJECT OBJECTIVES AND ANTICIPATED OUTCOMES:
The “Porto Tolle CCS demo™ project work plan consists of six technical work packages.
The logical interaction between the work packages is schematically shown in the figure below.
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Porto Tolle Power Unit Project
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y Porto Tolle CCS Demo Project

- WP0 Management. Communication and Dissemination: The basic tasks for this WP are to
coordinate, manage. and support all other WPs towards the realisation of the project objectives.
The communication strategy will aim to reach a very broad range of recipients at local. national
and international level, including citizens, stakeholder, institutional and governmental audiences
and selecting tools tailored for each audience both during the lifetime of the project and
afterwards.
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- WPI R&D Support Activities: At the beginning of 2010, Enel has completed the realization of a
Carbon Capture pilot that is now under operation. The main goal of the experimental activities
will be the evaluation of the merit of the different capture processes in terms of energy
consumption and environmental impact.

- WP2 Carbon Capture Unit (CCU): Enel has identified a set of companies as the most referenced
in the field of Carbon Capture projects worldwide. All the selected technologies are based on
amine absorption of the CO, in packed column, with steam stripping to regenerate the solution
and separate the CO,. The main differences in the technologies are the solvent used, and detailed
plant design solutions to reduce energy penalty and emissions.

- WP3 Power Plant Integration: includes all the necessary connections in order to supply the
exhaust flue gas and all utilities from Porto Tolle power unit 3 to the CCU.

- WP4 CO, Transport: The captured CO, will be delivered to the storage site under dense phase
condition via off-shore pipeline. During the detailed engineering phase. the pipeline route and the
approaches to shore and off-shore structure will be finalised.

- WPS CO, Injection. Storage and Monitoring: The injection and storage part of the project

consists of the following four main activities: 1) Site selection and characterization; 2) Site
preparation and well construction; 3) Operation and performance assessment: 4) Closure and post
closure management. A cross-cutting issue is the design of the monitoring plan covering the
lifetime of storage project.

PROJECT DESCRIPTION AND RELEVANCE (non-technical):

The Porto Tolle project is part of a wider programme aimed at large-scale application of post-
combustion. This technology applies chemical absorption to remove the CO, contained in flue gases
from power plants. Enel is exploring all possible options to capture as much CO, as possible from its
fossil-fuel facilities. Among such options, this technology appears as the most promising and
advanced, and offers retrofitting solutions for existing facilities.

In this context, Enel has completed a pilot capture station at a coal-fuelled plant in Brindisi, in
southern Italy, where the technology can be tested on a significant scale. The facility will help
develop the Porto Tolle demonstration plant.

This project, besides fully demonstrating this technology on an industrial scale, so as to provide a
commercial solution for new installations after 2020, is used to test the possibility of retrofitting
highly efficient coal-fired groups.

This experience will benefit the entire area of Europe where geological storage is possible, mainly in
deep saline aquifers.
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PROJECT DESCRIPTION (technical):

Full chain description

The Porto Tolle Power Plant, consisting of 4 Units Heavy Fuel Oil fired, 660MWe each, will be
converted from oil to high efficiency coal firing. The new plant will have a capacity of about 2000
MW, consisting of 3 USC units of 660 MWe.

The demo Carbon Capture Unit (CCU) will be able to treat a flue gas flow rate of 0.81 MNm3/h,
corresponding to 40% of the flue gas coming out from Unit 3 (660 MWe ) and to a power capacity of
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250 MWe net. The design CO, capture efficiency (on mass basis) of the CCU is 90% of the treated
flue gas, producing about 4500 t/day corresponding to approximately | Mt/y of CO,.

The separated CO, will be transported by a carbon steel pipeline, from an onshore pipeline terminal at
Porto Tolle to an offshore injection platform through a subsea pipeline of about 100 km length. The
pipeline will be entirely developed within the Italian territory.

Regarding storage location, the pre-FEED studies have been based on the data of a saline aquifer
reservoir, located at around 25 km from the Adriatic coast off Rimini and having a preferential NW-
SE orientation covering an area of 4.5x2.7-3 km (about 12-13.5 km?). The reservoir thickness ranges
between 500 and 1200 m.: however additional nearby reservoirs are also under investigation.

The Porto Tolle power plant Unit 3 provides steam (both low and high pressure) needed for the
operation of the CCU. Unit 3 will also provide the electric power needed for all the auxiliaries and the
CO, compressors. Key factors of the new power units will be the high efficiency thermal cycle (44%
net), and extremely low pollutant emissions.

The unit at the Porto Tolle power plant on which the demo CCS plant will be installed is designed to
be powered by coal or cofired by coal and biomass (biomass co-firing up to 5% of the total heat
input). The Porto Tolle power plant will be designed and built to assure an environmentally
compatible use of coal for power production, satisfying the more stringent regulations on emissions,
effluents and residues.

Following the preliminary assessment of potential post-combustion Carbon Capture technology
suppliers, Enel has identified a set of companies as the most referenced in the field of Carbon Capture
projects worldwide. Four licensors have been selected to develop the FEED for the CCU; at present,
these studies are in progress. On the basis of the FEED results, a bid for the license agreement will be
carried out and one technology will be selected. All the selected technologies are based on amine
absorption of the CO, in packed column, with steam stripping to regenerate the solution and separate
the CO,. The main differences in the technologies are the solvent used, and detailed plant design
solutions to reduce energy penalty and emissions.

The CCU will be fed with desulphurized gas taken before the Gas - Gas Heater of the Unit 3, after the
existing wet-FGD.

The plant will consist of three main sections:

e a pre-treatment section, in which the cooling and SOx removal will be carried out, in order to
minimize the degradation of the solvent to be used for the CO, absorption process and to
reach the adequate temperature for the absorption process:

e the absorber column, in which the CO, chemical absorption will be carried out. The type of
solvent to be used depends on the selected technology:;

e the stripper column (solvent regeneration section), in which the CO, chemical absorption
process is reversed.

The CO, compression will be performed by 2x50% compressors. The number of compression stages
will be dependent on the selected technology. Depending on the final delivery pressure, it is possible
that the last compression stage will be replaced by a pumping stage, as an option for energy saving.
Detailed design of the compression plant will be carried out during the FEED, in which several
options concerning the process operation and types of equipment will be developed. The final
compression pressure of the CO, will be defined later according to the final CO, reservoir storage
study.

Similarly, the CO, transmission system pipeline diameter, wall thickness and material grade will be
established during the FEED.

The wellheads, injection facilities and related utilities will be installed on a platform, whose design
will be developed in the Compression and Transport System (CTS) FEED study. The study will
include consideration of different structural concepts and a preferred concept will be selected for the
design development stage of the CTS-FEED study.

A pipeline riser from the seabed to the platform deck will be realized and will pass up the height of
the structure. The top of riser will be connected to the platform topside piping system. The passage
through the riser will continue at fullbore through isolation valves, pass a branch connection (or
connections) through further isolation valves and into a pig receiver barrel. A branch from the
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pipeline will lead to the well manifold. The manifold will distribute the CO2 from the pipeline to the
injection wells. After distribution at the manifold, the CO2 will pass through an instrumented pipe run
to determine the mass flow rate.

The number of injection wells required is to be determined through further studies.

The study for the identification of suitable CO2 storage structures in the North Adriatic sea was
performed in two steps: a preliminary regional screening based on public data only and a detailed
local one. In this second phase of the study existing 2D and 3D seismic data and borehole information
were used to provide a new detailed 3D characterisation of the potential reservoir.

As already said, one of the promising sites is a saline aquifer structure, placed offshore northern
Adriatic Sea and corresponding to the more external portion of the buried northern Apennine chain
front. Detailed reservoir studies aimed at its characterization are in progress, (dynamic flow,
geochemical and geomechanical models). The approach includes the improvement at different levels:
regional, local and near wellbore.

Enel, at the same time, is evaluating some alternative storage sites in the closer area. The final
selection will be performed on the basis of injectivity evaluation to ensure the safety and integrity of
the storage system.

The total amount of CO, to be stored annually is about 1 Mt; in the first ten years of operation is
foreseen to store 9.7 Mt.

R&D activities

Research activities related to each section of the full CCS chain are in progress.

At the beginning of 2010, Enel has completed. the realization of a capture pilot plant treating 10.000
Nm'h of flue gas at Enel Brindisi coal fired power plant; the solvent used for CO, chemical
absorption is Monoethanolamine at different mass percentages. Testing on this pilot facility is in
progress and will allow to assess the environmental impact of the process (solvent and additives
handling, wastes management, composition of CO, stream and emissions).

Moreover, the solvent to be used at Porto Tolle CCU will be tested on this facility.

Regarding CO, transport, in the frame of the Eni-Enel agreement of October 2008, a pilot pipeline
will be realized at Enel Brindisi power plant that will allow to reproduce large scale transport
conditions, to perform material corrosion tests and to gain knowledge on CO, pipeline operating
conditions (e.g. transient operation).

An independent research block in the sector of the CO, storage related to brine mitigation assessment
and monitoring deployment will be started soon.

Public Funding
In December 2009 Enel signed an agreement for a grant of 100 M€ from the European Energy
Programme for Recovery (EEPR) fund

Pre-combustlon COz Capture ln =k

Post-combustion CO, Capture _ X

Oxyfuel Combustion

CO; Capture by Other Means (please describe):

CO, Transport X

CO, Storage with Enhanced Oil Recovery

CO, Storage with Enhanced Coal Bed Methane Recovery

CO, Storage with Enhanced Natural Gas Recovery

CO, Storage with No Resource Recovery X

CO, Measurement, Monitoring, and Verification of Storage (MMV) X
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Identification of Potential CO, Storage Sites X
Identification of Target CO, Sources
Economic Evaluation X

Environmental Evaluation X

Risk Assessment (HSE) X

Risk Assessment (Financial) X

Other (please describe):

PROJECT TIMELINE:

wp Years 2009

2010 | 2011 | 2012 | 2013 2014 2015

R&D Supporting Activities

1 CO2 Capture Pilot Plant e CTZE. pests

Cryogenic Storage g lech. Fpecv supply, iFStB—“- co2 ‘torage & trantport to injection site
Pipeline test rig 1 esign and Cdns ion Tests |

1 Comm
1 Lic. qyal, FEED C contract
2 CO2 Capture Unit e e—

Techn. . + EPC contfact Corrum,

3 WPower Plant Integration VTR
FEED EPC contract Comm.

4 CO2 Transport m L

Site charactefization Comm

5 CO2 Injection Storage & MMV

Geologidal site prepardtion

nswer llowing questions:
progressed through the early phases of planning, such as (but not exclusively)
documenting the project scope, outputs and outcomes? _ YES

Has the project management identified the magnitude of resource requirements sufficient to achieve the
major milestones of the project? YES

Has the project management identified funding sources for the project? _ YES

INFORMATION AVAILABILITY:

For CCS to be rapidly developed and successfully installed in the time scales required by climate
change concerns, a comprehensive and aggressive sharing of knowledge gained from CCS
demonstration project is key to accelerate the technology to commercial availability by 2020.
Relevant and useful knowledge about CCS must be quickly and effectively disseminated and applied
in the right way, at the right times, and to the right stakeholders.

This is the goal of the Porto Tolle CCS Knowledge Management & Sharing (KM&S) effort. By
collecting and making available to all stakeholders key knowledge obtained during the design,
construction, and operation of the CCS demonstration project, this effort will help to promote the
global adoption of CCS technology.
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The Porto Tolle Project is part of the European Knowledge Sharing Network (EKSN) that was
developed by the European Commission as a mechanism to convey knowledge on CCS technology
across geographical boundaries and optimise the use of project resources. Knowledge sharing refers to
the process of exchanging good practices and lessons learned between projects and providing
stakeholders with information on project progress, performance and reliability.

The drivers for knowledge sharing in the Network are summarised by the following four objectives:

1. De-risking of CCS with regard to scaling up to commercial size

2. Acceleration of the deployment of CCS to support the achievement of the EU ambition of
commercialisation of CCS by 2020

3. Increasing the understanding of, and confidence in, CCS by the wider public

4. Maintenance of a competitive market for the post-demonstration deployment of CCS Technologies
Two sharing levels for knowledge were identified. The first sharing level for knowledge (Level 1) has
been established to ensure that members are able to exchange experiences on a reciprocal basis
wherever possible, or to ensure added value for sharing parties, in order to accelerate CCS
development and identify good practices and lessons learned. Knowledge shared at this level is
available within the Network (i.e. all members and the Network team).

The second level for sharing knowledge (Level 2) has been established to ensure that external
stakeholders have access to sufficient information to meet their needs. In the case of the public, all
information on health, safety and environment is made accessible. In the case of the wider CCS
community. information that enables the identification of research needs and informs global project
developers about CCS costs and risks is made accessible.

This KM&S strategy will contribute to CSLF goals since it facilitates the development and
deployment of CCS technologies via collaborative efforts that address key technical, economic, and
environmental obstacles

‘)‘;:'\" {‘;:_l.(‘.(',.,:::.

ls the projecl mangemem w:llmg to share on-proprletary project information with other CSLF
Members? YES

Will the expected information from the project be sufficient to allow others to make informed estimates
of the technology s potential technical performance, costs, and benefits for any future applications?
YES

Will English-language project summaries be available for posting at the CSLF website? __YES
(Please also provide details on how, and how often, these summaries and other project information will
be made available.)

RELEVANCETO CSLF GAPS ANALYSIS:

PROJECT CONTACTS:

Project manager: Stefano Malloggi

Via Andrea Pisano 120 — 56122 Pisa - Italy
Tel: +39 0506185648

email: stefano.malloggi@enel.com

Site visits: Cristiana L.a Marca
Via Andrea Pisano 120 — 56122 Pisa — Italy
Tel: +39 050 6185471

email: cristiana.lamarca@enel.com
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Please also provide an answer to ;u,:rﬁ!w':[p‘;:u ”iﬂi

What restrictions, issues, or costs will be assumed by any visitors to the project site?

All the visitors will have to be previously approved by ENEL and any visit will have to be
compatible with the activities at the site and obey to all the internal safety regulations.

OTHER PROJECT PARTICIPANTS:
- ENEL Ingegneria e Innovazione SpA
- ENEL Produzione SpA
- ENISpA
- IFP
- Istituto Nazionale di Geofisica e Vulcanologia (INGV)
- Istituto Nazionale di Oceanografia e di Geofisica Sperimentale (OGS)

PROJECT WEBSITES:
http://www.zeportotolle.com/

PROJECT NOMINATORS:
Livio Vido - President of ENEL Ingegneria e Innovazione SpA

N~

nZiny

Pfoject Representativ.
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CSLF Dele
(CSLF Member)

CSLF Deleg
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CSLF Gaps Analysis Checklist

(Please check all of the following technology areas that your project will address.)

CAPTURE TECHNOLOGIES

Pag. 27

Post-Combustion Capture

Optimise capture systems

Improved solvent systems

Power plant concepts to integrate CO, capture

CO, capture pilot plant

Fully integrated demonstration plant

Develop better solvents

Optimise capture process systems to reduce power stations energy loss and environmental
impact

Bl bl balls

Advance organic / inorganic non-precipitation absorption systems

Identify advantages and limitations of precipitating systems (e.g., carbonates)

Develop better understanding of the assessment of environmental impacts of capture
technologies

Pre-Combustion Capture

Hydrogen-rich turbines

Improved air separation processes

Improved water-gas shift

Improved H,/CO, separation

Power plant concepts to integrate CO, capture

Polygeneration optimization

Advance integration and optimization of components for power station applications

Coal and liquid petroleum gasification, natural gas reformer, syngas cooler

Improve CO, separation and capture technologies

Develop high efficiency and low emission H2 gas turbines

Fully integrated demonstration plant

Oxyfuel Combustion

Boiler design

Improved air separation processes

Oxy-fuel gas turbines

Combustion science

Power plant concepts to integrate CO, capture

CO,; capture pilot plant

Fully integrated demonstration plant

High temperature turbines

CO,/N, separation technology for industrial processes

Research into material selections

Cryogenic air separation
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CSLF Gaps Analysis Checklist

(Please check all of the following technology areas that your project will address.)

CAPTURE TECHNOLOGIES

Industrial Applications

Capture from non-power industrial processes -

Emerging and new concepts for CO; capture
Research into Post-combustion carbonate looping cycles -

Research into Gas separation membranes and adsorption processes for CO, -

Research into lon-transport membranes for O, separation -

Research into Chemical looping -

Generation Efficiency
Support initiatives to improve efficiency of electricity generation plant -

Develop high efficiency gas turbines and support new cycle concepts -

Develop alternative power generation processes that have the potential to produce
improved economics when paired with absorption capture
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CSLF Gaps Analysis Checklist

(Please check all of the following technology areas that your project will address.)

STORAGE TECHNOLOGIES

Pag. 29

Injection

Optimum well spacings and patterns

Optimum injection parameters

Definition of variable rock facies or rock property types for injectivity.

Sustainability of high injection rates

Formation water compression / displacement in closed or open system

Reservoir engineering aspects

Address costs associated with storage, especially drilling and establishing wells

il el baltaiballe

Storage Options

Saline Aquifers — fluids/rock relationships and interactions

<

Coal — rock properties

EOR — lessons to be applied to other storage reservoirs

Depleted oil and gas fields — viability

Basalts — proof of concept

Ultra-low permeability rocks (e.g., organic rich shales, non-conventional reservoirs) —
proof of concept

A world-wide digital CO, storage atlas

Deep Saline Formations

Consistent methodology for storage capacity estimation

Record and define existing aquifer capacity data from world-wide projects

Provides a robust storage capacity classification system and informs the legal end of
storage licensing procedures

Reservoir and cap rock characteristics — storage injectivity, capacity and integrity

Predicting spatial reservoir and cap rock characteristics with uncertainties

Depleted Oil and Gas Fields

Depleted oil and gas fields — existing wells and remediation

Inventory of oil and gas fields with large storage capacity

Unmineable Coal Seams

Worldwide storage capacity in unmineable coal seams

CO,-coal interactions — methane displacement and permeability decreases

Mineral Carbonation

Enhancing mineral trapping in specific types of settings (basalt, saline aquifers, etc.)

Impact on fluid flow, injectivity, and geomechanics

Thermodynamics and kinetics of chemical and microbiological reactions

Techno-economic viability of mineral storage of CO,

Gaps in Uses of CO; (EOR and EGR)

Validate enhanced recovery of gas (EGR) (including ECBM)
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CSLF Gaps Analysis Checklist

(Please check all of the following technology areas that your project will address.)

STORAGE TECHNOLOGIES

Pag. 30

Trapping

Understanding physical or chemical trapping mechanisms

Migration rate

Hydrodynamics

Petroleum field development impact on hydrodynamic regime

Research the impact of the quality of CO, (purity of CO,) on interactions with the
formation, brine, and storage behaviour

CO; Properties

Behaviour of CO, under different regimes of pressure, temperature and fluid mixtures

Assessments

Storage Capacity assessment methodologies or standards

Country wide or regional assessments of storage potential

Innovative methods for assessments of geological storage potential

Geological site characterisation, methodologies, techniques and standards

Protocols for evaluation of potential sterilisation of existing resources

Develop appropriate models to predict the fate and effects of the injected CO, (multi-
phase fluid flow, thermo-mechanical-chemical effects and feedback), including leakage

Leakage

Flux rates of modern and ancient systems

Quantification and modeling of potential subsurface leakage impacts

Existing facilities and materials

Economics

Costs of storage

Software

Parameters for modeling fluid and rock interactions

Improvements in software for basin wide geological, reservoir engineering and
hydrodynamic model

Integration in single software system of geological, reservoir engineering and
hydrodynamic aspects

Risk

Risk assessment models

Public Outreach

Procedures and approaches for communicating the impacts of geological storage to the
general public

11
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CSLF Gaps Analysis Checklist
(Please check all of the following technology areas that your project will address.)
MONITORING
General

Assess long-term site security post-injection including verified mathematical models of
storage

Define methods for the production and disposal of brine from saline formations as a result
of CO, injection

Wellbore Integrity

Functionality and resolution of available logging tools

Improved interpretation of cased hole logs

Improved wellbore monitoring techniques

Physical or chemical changes to cement

Identification of Faults and Fractures

Use of seismic techniques

Use of non-seismic geophysical techniques

Improved recognition and interpretation of the nature of faults and fractures

Subsurface Leaks

Seismic, resolution

Seismic, cost reduction

Evaluation of permanent or semi-permanent sampling points in an observation well

Surface and Near-Surface Leaks

Detecting CO, seeps into subaqueous settings

Remote sensing of CO, flux

Use of vegetational changes by hyperspectral surveys changes to identify gas levels in the
vadose zone

Improved remote sensing to identify sources of CO,

Compile baseline surveys for measurement, monitoring and verification (MMV) activities
including site-specific information on CO, background concentration and seismic activity

Develop instruments capable of measuring CO, levels close to background and to
distinguish between CO, from natural processes and that from storage

Monitor impacts (if any) on the environment

Guideline Development

Determination of effective pre-injection surveys

Improved integration of monitoring techniques

Identify thresholds of leakage that can be measured

Develop best practice guidelines selection, operation and closure, including risk
assessment and response and remediation plans in case of leakage

12
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CSLF Gaps Analysis Checklist

(Please check all of the following technology areas that your project will address.)

MONITORING

Gaps in Security of Geologic Storage
Model the fate and effects of injected or leaked CO,

Develop best practice guidelines on how to characterize and monitor a site prior to,
during, and after storage

Build tools that can be used to characterise a potential storage site

Develop low cost and sensitive CO, monitoring technologies

Construct maximum impact procedures and guidelines for dealing with CO, leaks

Create risk assessment tools to identify the likelihood and consequence of CO, leaks and
inform effective decision making

13
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CSLF Gaps Analysis Checklist
(Please check all of the following technology areas that your project will address.)
TRANSPORT
General

Cost benefit analysis and modeling of CO, pipeline and transport systems

X
Tanker transport of liquid CO, (pilot plant

only)

Specifications for impurities from various processes X
Dispersion modeling and safety analysis for incidental release of large quantities of X
CO,
Safety and mitigation of pipelines through urban areas -
Safety protocols to protect CO, pipelines, including response and remediation X
Identify regulations and standards for CO2 transport X

Integration

Identify reliable sources of information and data related to the design, cost, and space
requirements, operation, and integration of CCS with energy facilities

Conduct periodic technical reviews of all aspects of recognized large-scale CCS
demonstration projects and report on the “lessons learned™

On a periodic basis, update the Technology Roadmap to include technology gaps
identified during the technical assessment of demonstration projects

Integrate with existing infrastructure

Cross-Cutting Issues

Energy price issues would encourage the take-up of CCS
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CSLF-P-2011-09
Revised Draft: 25 November 2011
Prepared by CSLF Secretariat

POLICY GROUP

Revised Draft
Minutes of the CSLF Policy Group Meeting

Beijing, China
20-21 September 2011

Barbara N. McKee

Tel: 1 301 903 3820

Fax: 1 301 903 1591
CSLFSecretariat@hg.doe.gov
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CSLF-P-2011-09
Revised Draft: 25 November 2011

CSLF IS GOING GREEN*

MINUTES OF THE CSLF POLICY GROUP MEETING
BENING, CHINA
20-21 SEPTEMBER 2011

Note by the Secretariat

Background

The Policy Group of the Carbon Sequestration Leadership Forum held a business meeting on
20-21 September 2011, in Beijing, China. Initial draft minutes of this meeting were compiled
by the CSLF Secretariat and were circulated to the Policy Group delegates for comments.
Comments received were incorporated into this revised draft. Presentations mentioned in
these minutes are now online at the CSLF website.

Action Requested

Policy Group delegates are requested to approve these revised draft minutes.

* Note: This document is available only electronically. Please print it prior to the CSLF
meeting if you need a hardcopy.
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CSLF-P-2011-09
Revised Draft: 25 November 2011
Prepared by CSLF Secretariat
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REVISED DRAFT

Minutes of the Policy Group Meeting

Beijing, China

Tuesday and Wednesday, 20 and 21 September 2011

LIST OF ATTENDEES
Policy Group Delegates

Chairman:

Australia:

Brazil:

Canada:

China:

European Commission:
France:

Germany:

Italy:

Japan:

Korea:

Mexico:

Netherlands:

Norway:

Poland:

Saudi Arabia:

South Africa:

United Arab Emirates:
United Kingdom:
United States:

Technical Group Chairman
Trygve Riis

CSLF Secretariat

Barbara McKee, Jeffrey Price, Richard Lynch. Jeffrey Jarrett, Adam Wong, Kathryn

Paulsgrove

Observer Participants
Brazil:

United Kingdom:

Clinton Foundation:

Global CCS Institute:
International Energy Agency:
World Bank:

Charles McConnell (United States)
Ann Boon, Margaret Sewell

Daniel Falcon Lins

Marc D’lorio, Milenka Mitrovi¢

Li Xin, Sizhen Peng

Wiktor Raldow

Bernard Frois

Hubert Howener, Peer Hoth

Liliana Panei

Hirotada Bessho, Shigenori Hata
Byong Ki Park, Wonchang Yang
José Miguel Gonzalez Santalo

Paul van Slobbe

Tone Skogen, Kristoffer Stabrun
Janusz Michalski

Abdulmuhsen Alsunaid, Abdullah AlSarhan
Muzi Mkhize, Faizel Mulla

Bader Al Lamki, Keristofer Seryani
Jeremy Martin, James Godber
James Wood

Marcelo Ketzer (Chairman of the CSLF Task Force on CCUS

in the Academic Community)

Jeff Chapman (Co-chair of the CSLF Stakeholders Forum)

Tony Wood

Barry Jones

Juho Lipponen

Natalia Kulichenko-Lotz
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Tuesday, 20 September

1. Opening Remarks

Policy Group Chairman Charles McConnell welcomed participants. He thanked the
participants for their commitment to the CSLF, the Chinese hosts for their hospitality,
Barbara McKee and the Secretariat for the hard work organizing the conference, and the
various task forces for their work that would be reported in the meeting. He said that
CCS was at a turning point in the policies and practices that needed to be implemented
and in the commercial scale projects that were about to be launched leading to
commercial deployment. Chairman McConnell also introduced himself, providing
background on the 34 years he spent in industry at Praxair and the Battelle Memorial
Institute where he was developing a business related to the geologic storage of carbon
dioxide (COy), particularly related to Enhanced Oil Recovery (EOR).

Chairman McConnell said that there was a need to embrace a new term — Carbon Capture
Utilization and Storage (CCUS) — to address applications such as EOR that make
productive use of CO; in order to provide a bridge into CCS. It is necessary to provide
economic benefit and an incentive for industry to invest because CO, storage alone does
not yet provide adequate incentive in the current global economic environment. It is also
vitally important to reduce the cost of capture and to effectively communicate to the
public about the need for CCUS. All this is necessary so that the coming decade of
research, development and demonstration actually succeeds in enabling global
deployment.

Introduction of Delegates

Chairman McConnell asked the Policy Group delegates seated at the table to very briefly
introduce themselves, which they all did.

. Adoption of Agenda

Barbara McKee, Director of the CSLF Secretariat, stated that the Agenda was prepared
based on recommendations from the Policy Group and items that resulted from the last
Policy Group Meeting and she asked that the Agenda be approved. The Agenda was
approved without change.

Review and Approval of Minutes from Warsaw Meeting

The draft Minutes of the previous Policy Group meeting held in Warsaw, Poland in
October 2010, had been circulated for comment to the Policy Group prior to the meeting.
The final draft, which incorporated comments received, had been posted on the CSLF
website. The Minutes were approved without further change.

Review of Warsaw Action Items

Barbara McKee, Director of the CSLF Secretariat, reviewed the status of the Action
Items. She stated that most of the Action Items had been completed and that Bernard
Frois, Chairman of the Task Force on Financing CCS, would inform us of the status of
one of those Action Items, the study of trigger points for CCS investment.

Chairman Frois stated that the study was to address trigger points for mobilizing
investment. Trigger points were understood as potential show stoppers for investment
and the most significant of these is a lack of clear policy on CO,. Other important issues
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are regulatory frameworks, attractive returns for investors and performance based on
commercial-scale systems. These conclusions are based on several workshops on
financing, information sharing with financial experts with the Global CCS Institute and
coordination with the World Bank.

Another Action Item that was outstanding was a communications roundtable. This would
need to be implemented at a later meeting.

Policy Group Task Force Reports

6. Capacity Building Task Force Report

Task Force Chairman Abdulmuhsen Alsunaid of Saudi Arabia reported on the Capacity
Building Task Force. He noted that an understanding was reached at the Warsaw meeting
as to the responsibilities of the Capacity Building Task Force and the Capacity Building
Governing Council and that work has been proceeding based on that understanding. A
joint report by both the Task Force and the Governing Council is included in the
notebook provided to delegates. In addition to the projects noted in that report, two
additional projects, one for Mexico and one for China, were approved by the Task Force
and recommended for funding to the Governing Council in the Task Force meeting in the
morning prior to the Policy Group meeting. The Task Force is also requesting that
developing country Members submit further requests for capacity building. In addition,
some of the activities of the Task Force on CCS in the Academic Community may also
have the potential to involve capacity building.

Report from the Capacity Building Governing Council

Capacity Building Governing Council Chairman Tone Skogen of Norway reported that
CSLF donor countries have committed approximately US$3 million to the CSLF
Capacity Building Fund, which is administered by the Secretariat. The governance of the
Fund is performed by the Capacity Building Governing Council, which has developed a
Terms of Reference for its operation.

To date, a total of 14 requests for assistance have been received from developing country
CSLF Members, two of which were subsequently withdrawn. A total of eight capacity
building projects in four countries have been approved to date and will be conducted by
the CSLF. Four proposals are also in development and a couple of other projects are also
in the pipeline, but have not yet been received. About US$1 million is still available for
further projects. Projects approved so far include:

Brazil — training program for CCS and monitoring in the offshore environment;
China — CCUS website and information sharing workshops;

Mexico — project to educate professors in CCS; and

South Africa — workshops and conferences on CCS and a study on the impacts of
CCS on national priorities.

Discussions are also underway for a project with India and another project with Brazil.
Even though projects may be held in one country, they are open to CSLF participants
from other Members.

Delegates made several comments on the capacity building activities. It was noted that
the CSLF had been holding capacity building workshops for over five years and these
provided the impetus for the current program, which is intended to be driven by the needs
of the recipient country. The need to share information developed for CSLF capacity
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building activities among Members was also noted. Delegates from the countries
receiving capacity building assistance also thanked the donor countries and the CSLF and
stated that they believed the projects would benefit their countries. Asked what she
would like to see changed, Tone Skogen stated that she would like to see more
applications for capacity building projects.

The need for further funding to continue the Capacity Building Program was also
discussed. The Secretariat and the Capacity Building Governing Council were directed to
work to raise further money for the CSLF Capacity Building Fund. In response, Barbara
McKee asked that Policy Group delegates provide the names and contacts of
organizations that could potentially donate to the CSLF Capacity Building Fund.

Communications and Public Outreach Task Force Report

Task Force Chairman John Grasser of the United States stated that the Task Force was
following a strategic plan and that the goal of the strategic plan was to address the barriers
to public awareness and acceptance of CCS technology. The principal objectives of the
strategic plan were to raise visibility of the CSLF, engage key audiences, meet CSLF
Strategic Plan requirements and achieve the objectives at low or no cost. He noted that
this Task Force had been very active over the past year. The Task Force had developed
DVDs and a communications Kit and talking points on CCS for use by CSLF Members.
This includes a standard speech and a Power Point presentation. The Task Force provides
news clips to CSLF Members and stakeholders on a daily basis and has developed an
event recognition agreement that conference and meeting sponsors can use to request
CSLF co-sponsorship. The CSLF is now starting to use social media, including Twitter
and Facebook. All of this is done by the United States Department of Energy with no
budget from the CSLF.

Chairman McConnell asked delegates how often they or their colleagues used the
information produced by the Task Force. Several delegates indicated that they used
informational materials produced by the Task Force and found it useful. This initiated a
more general discussion on communications about CCS. It was pointed out that
opponents of CCS are often well-funded and, in some places, the public fears geologic
storage. The marketplace for messaging about CCS, however, is not homogeneous and
there are different audiences with varied interests and opinions and this varies by country.
One opportunity for communications is seen as science journalists. The performance of
planned large-scale demonstrations may also influence public attitudes. The fact that
CCS is being developed and demonstrated globally (and not just in a single country) is
seen as a positive message. An issue that also needs to be addressed is that people ask
how they specifically benefit when a CCS project is to be located in their local
communities. The difficulties that engineers and other technical people have
communicating with the public in terms the public understands were also discussed.

Barbara McKee noted that the IEA and the Global CCS Institute also have
communications activities and suggested closer coordination in this area.

Financing CCS Task Force Report

Task Force Chairman Bernard Frois of France reported on the work of the Financing CCS
Task Force. This Task Force was created two years ago and focuses its work on CCS at
commercial scale in both developing and developed countries. The Task Force has held
four successful roundtables on financing CCS. These involved people with considerable
relevant expertise from law firms, insurance companies and banks, as well as industry.
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10.

The Task Force has had a number of findings. One finding was that people in different
types of organizations involved in CCS do not talk to each other and that was one
achievement of the roundtables. A key finding was also the differences among projects
and that no one financing method or incentive would work for all. Problems and
solutions differ. Moreover, money was not the only issue; regulatory frameworks are
absolutely essential. Clear policies are needed. CCS is predicted to be cost-competitive
with other sources of low-carbon power such as on or offshore wind, solar power and
nuclear in the EU in the early 2020s. However, costs are considerable, but rewards are
not clear and all risks must be addressed. In the roundtables, funding models in different
parts of the world were presented, in particular by the Asian Development Bank, the
World Bank, Alberta, Japan, and several private companies. Each example shows the
value of adapting tools to regional and project features. Rather than waiting for the
perfect first step on CCS, it is critically important to launch CCS demonstration projects
and build confidence in the technology and improve the understanding of its value.

After the presentation and at the request of Chairman McConnell, James Wood of the
United States Department of Energy described the CCUS projects in his portfolio in terms
of how those became financeable. Mr. Wood said that eight projects have moved forward
over the last year from an early stage of analysis to construction, FEED studies or detailed
estimates. Two of these projects were polygeneration involving the creation of value
through the sale of electricity, urea fertilizer and CO, for EOR. Other projects included
industrial projects with high-concentration CO, emissions and off-take agreements for
CO, for EOR or methanol. While EOR was used for several of the projects; however, it
was not seen as a total solution and will not be used in the FutureGen project. It is now
also estimated that 85 billion barrels of unrecovered oil could be recovered through CO,
used for EOR in the United States. That may also be an opportunity in China. In
response, several delegates pointed out that not every country has an opportunity for EOR
using CO,.

Report from the Task Force on CCUS in the Academic Community

Task Force Co-Chairman Marcelo Ketzer of Brazil reported on the Task Force’s
activities. The objective of the Task Force’s activities was to identify courses in the area
of CCS and Climate Change inside the academic programs currently available in
universities worldwide. Courses were mapped in the Americas; Europe; Africa (South
Africa); Asia (Japan, Korea); and Oceania (Australia, New Zealand). A new annex on
China is to be added to the report. Differences were found in number and types of
courses offered in each country. These courses were identified through an internet search
of university websites. For each university, all the offered courses were summarized on
tables in accordance with four themes: (i) Capture; (ii) Storage; (iii) Environment; and
(iv) Economy, Social, Political and Legal aspects. The methodology has an important
limitation. This work was done searching the web, using tools such as Google. This is
not necessarily complete or accurate. Delegates were asked to take this document to their
own countries and contacts in order to validate and improve this document. Maintaining
this document will be an ongoing effort because there will always be new courses and
others will no longer be offered.

After the presentation, the discussion centered on how CCUS-related courses were
identified, differences among courses offered in different countries, and how the
information gathered could be used.
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11. Report and Approval of Proposed Projects

Trigve Riis, Chairman of the Technical Group, described six projects that were being
recommended by the Technical Group for recognition by the CSLF. These projects were:

Project Type Nominators
Janschwalde Oxycombustion Pilot (30 megawatts) with  Germany,
no storage European
Commission
Zero Emissions Post-combustion (660 megawatts) with Italy, European
Porto Tolle (ZEPT) saline formation storage Commission
CGS Europe Collaborative project involving France, Italy

knowledge transfer and information
exchange to facilitate large-scale CCS
deployment in EU member states and
associated countries

SaskPower Integrated project (110 megawatts) with Canada, United
Integrated CCS post-combustion capture and utilization of ~ States
Demonstration at CO, for EOR

Boundary Dam

Unit 3

Rotterdam Opslag Integrated CCS chain project (250 Netherlands,
en Afvang megawatts) with post-combustion capture. European
Demonstratieproject CO; pipelined 25 km to saline aquifer Commission
(ROAD) storage site beneath North Sea seabed

CO, Capture Partnership of seven major energy United
Project — Phase 3 companies working to advance the Kingdom,

technologies that will underpin the United States
deployment of industrial-scale CO,
Capture and Storage (CCS)

The Policy Group approved these projects for recognition by the CSLF.

The Meeting was adjourned for the day.

Pag. 41 Pag. 41



Pag. 42

Pag. 42

Wednesday, 21 September

Chairman McConnell opened the meeting and called on the Secretariat to summarize the
Policy Group meeting on the previous day.

12.

Summary of Previous Day’s Session

Secretariat Director Barbara McKee gave a brief summary of the discussion held on the
previous day covering the four Task Force reports and the recognition of projects.

In discussing the report of the Task Force on CCUS in the Academic Community, which
had extensively identified courses on CCUS, Ms. McKee stated that identification of the
professors who teach the courses could have even more value than identifying the
courses. The Task Force should consider how a network of these professors could be
assembled, perhaps using the internet. The goal would be to enable them to communicate
with each other in order to exchange ideas, improve courses, and spread the teaching of
CCUS. This could provide valuable support to CCUS and to the CSLF. Since this is
capacity building on a global scale, it should be coordinated with the Capacity Building
Task Force. There was consensus that this would be an action item for the Task Force on
CCUS in the Academic Community.

Updates from Collaborating International Organizations

13.

14.

IEA CCS Activities Update

Juho Lipponen of the IEA Secretariat, the Head of the IEA’s CCS Unit, described its
activities. He said that while energy demand and CO, emissions continue to grow
rapidly, the role of CCS is currently very limited, but critical in order to address climate
change. The IEA has developed a work programme with activities in several different
areas, including CCS strategy and policy, legal and regulatory, technical and economic,
capacity building, outreach and stakeholder relations. He also described several new
reports from the IEA, including reports on the Industrial CCS roadmap, incentives for
CCS, the IEA Model CCS Regulatory Framework, the cost of CCS in power generation,
and early commercial plants. He also described the roundtable meetings and workshops
that comprise IEA’s outreach activities. A number of planned new reports will also cover
CCS, including the World Energy Outlook 2011.

Global CCS Institute Work Plans

Barry Jones of the Global CCS Institute gave an update on the work of the Institute. He
discussed the work done in four areas:

The Status of CCS. The Institute continues to publish its Global Status of CCS reports.
The 2010 edition was published in March and the 2011 edition will be released in
October. This is intended as a comprehensive overview of the state of development of
large-scale projects around the world and of the technologies that make up the CCS chain,
as well as the status of policy, legal and regulatory developments to support CCS. The
Global CCS Institute also produces reports which give an overview of the status of CCS
in various different technology areas or industry areas. In addition, the Institute works on
costs. The Institute maintains a comprehensive database of large-scale integrated
projects, which is frequently updated.

Capacity and Policy Development. The Institutes contributes to the CSLF Capacity
Building Fund as well as trust funds of the Asian Development Bank and the World
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15.

16.
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Bank. It also undertakes capacity development initiatives itself focusing on China, India,
Malaysia, Indonesia, South Africa, and Mexico. The Institute also conducts baseline
studies needed before capacity development projects can be undertaken. The Institute is
also active in the regulatory area to complement work done by the IEA. It has produced a
Regulatory Test Toolkit, which provides a process for national or provincial government
administrations to undertake. The Institute is also actively engaged in the lead up to

COP 17 in Durban and has recently gained accreditation as an observer under the
UNFCCC process.

Project Support. The Institute supports selected projects in order to share knowledge
about project development with the global CCS community, and publishes on its website
very detailed reports on aspects of project development. The Institute also shares that
information through webinars, workshops and seminars which are conducted in countries
around the world, bringing project developers together with interested governments and
companies. The Institute has also published a number of aids to public acceptance and
public engagement.

Knowledge Sharing. The Institute has a comprehensive knowledge-sharing platform,
which comprises a public website with a wealth of information about CCS and other
knowledge-sharing methods. The Institute also has specialized communities that have
much more specialized needs, for example, a Japanese knowledge-sharing network for
very targeted and private discussions among the Japanese membership.

World Bank CCS Activities Update

Natalia Kulichenko-Lotz, Senior Energy Specialist of the World Bank’s Energy,
Transport and Water Department, described the Bank’s CCS work program. The World
Bank has a trust fund for CCS, established in December 2009, with total contributions of
US$11 million with donations from Norway and the Global CCS Institute. The primary
objective is to support capacity- and knowledge-building for developing countries and to
facilitate inclusion of CCS in their low-carbon strategies. The work has two components:
(1) a country-level component focusing on country- and project-specific activities, and (2)
an analytic component. Projects are being undertaken in nine different countries. The
analytic component consists of a report on barriers to deployment of CCS in developing
countries, studies of specific countries and regions and the development of a financing
model for CCS projects. The largest World Bank CCS program is in China and
considerable work has been done in China with the China Power Investment Corporation.

CCUS Action Group Update

Ann Boone of Australia and James Godber of the United Kingdom gave an update on the
activities of the CCUS Action Group. The Action Group consists of governments,
businesses, non-governmental organizations and institutes and is led by the governments
of Australia and the United Kingdom. The Action Group has made a number of
recommendations to advance CCS:

Reduce the financial gap;

Funding support in developing economies;

Develop legal and regulatory frameworks;
Acknowledge importance of marine treaty amendments;
Share knowledge;

Investigate carbon dioxide (CO,) storage;

o gk wdE
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7. Support CCS in industry; and
8. Report on progress.

To date, twelve governments have committed to taking action on these recommendations.
The CSLF, Global CCS Institute and IEA are working together to develop a work plan for
implementation. The next steps are: CEM 3 Meeting in London in 2012, a report on
progress of recommended actions, recommendations from working group on funding
support in developing countries and announcements from individual countries.

CSLF Planning

17.

18.

Revised CSLF Strategic Plan

Barbara McKee gave a presentation on the draft Second Update of the CSLF Strategic
Plan. Ms. McKee said the plan is being updated because the CSLF Charter term is being
extended beyond 2013, CO, utilization is being added to the scope of the CSLF activities
and there is an increased focus on commercial deployment. The draft plan is being
presented now to the Policy Group for approval. In this plan, the CSLF organization is
unchanged and the Secretariat continues to provide administrative support and requested
activities. Various action plans were developed for the Policy Group, the Technical
Group and the Secretariat to address key policy and technical barriers. Specific
responsibilities are to be assigned for each Action Plan.

The Second Update of the Strategic Plan was accepted by the Policy Group with one edit
requested by China to more accurately refer to the second commitment period of the
Kyoto Protocol.

Planning for the CSLF Ministerial Roundtable

Barbara McKee briefly described the planning process for the Ministerial and thanked
those involved in the planning, including the Ministerial Steering Committee; Chairman
McConnell; the Li Xin, the Chairman of the Chinese National Organizing Committee; the
Chinese hosts; and the organizations that prepared papers for the Ministers (the Asian
Development Bank, the Global CCS Institute, the Clinton Foundation and the Secretariat
staff). She then invited the authors of the papers not from the Secretariat who were
present to give brief overviews of their papers. Barry Jones of the Global CCS Institute
gave a brief overview of the paper “Status, Gaps and Measures to Close Gaps” prepared
by the Institute. Tony Wood of the Clinton Global Initiative gave an overview of the
paper “Driving CCUS RD&D Deployment: What Will It Take” prepared by the Clinton
Foundation.

Li Xin of China expressed appreciation to the Secretariat and the Ministerial Steering
Committee for their work, as well as to those who prepared the papers for the Ministers.
He also noted that there were nearly 500 registered participants.

Jeff Chapman of the United Kingdom CCS Association and Co-Chair of the CSLF
Stakeholders Forum gave a brief overview of the planned program for the Forum. He
also noted that the stakeholders were working on a preliminary definition of CCUS.
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19. Draft Ministerial Communiqué

Chairman McConnell noted that issues remained to be resolved on the Ministerial
Communiqué. The Policy Group went through most of the Communiqué on a line-by-
line basis. After discussion, these issues were resolved and a number of final edits were
made by the Policy Group and the attached Communiqué was approved.

20. New Business

There was no other new business.

21. Closing Remarks/Adjourn

Chairman McConnell adjourned the meeting and stated that the Stakeholders Forum
would be in the afternoon.

ACTION ITEMS ARISING FROM THE POLICY GROUP MEETING

Pag. 45

Item Lead Action
1 | Capacity Building Raise further money for the CSLF Capacity Building
Governing Council and Fund.
Secretariat
2 | Policy Group delegates Provide the names and contacts of organizations that
could potentially donate to the CSLF Capacity Building
Fund.
3 | Communication and Coordinate with the IEA and Global CCS Institute.
Public Outreach Task
Force
4 | Policy Group Delegates Take the report from Task Force on CCUS in the
Academic Community to home countries for validation
and improvement.
5 | Task Force on CCUS in Consider how a network of professors could be
the Academic Community | assembled and coordinate with the Capacity Building
Task Force
6 | Secretariat Make edits to the CSLF Strategic Plan suggested by

China.
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CARBON SEQUESTRATION LEADERSHIP FORUM

Meeting of the
Carbon Sequestration Leadership Forum (CSLF) Ministers

Collaborating for a Decade of Research, Demonstration and Deployment
on Carbon Capture Utilization and Storage

Communique
22 September 2011 at 1730

We, the Ministers and Heads of Delegation of the CSLF Members, are convinced that we must advance towards
the demonstration and deployment of Carbon Capture Utilization and Storage (CCUS) as early as possible.
CCUS is one of the low carbon technology options critical to the global quest to reduce carbon dioxide
emissions to the atmosphere. We are committed to taking necessary actions individually and collaboratively to
make that happen.

CCUS is a necessary technology essential to enabling us to achieve our climate goals and which has been
proven safe and effective in all current demonstration projects and applications around the world. We must
urgently increase the number of large CCUS demonstrations to enable the deployment of CCUS commercially
by the end of this decade.

We met today to discuss and address the key challenges facing CCUS and identify activities necessary to
support further research, development, demonstration and deployment. While it is clear that significant progress
is being made on CCUS, challenges remain, but these are challenges that can—and will—be overcome.

Including Carbon Capture and Storage in International Agreements

Ministers applaud the decision at Cancun to recognize Carbon Capture and Storage (CCS) as a measure in the
Clean Development Mechanism (CDM). We call upon delegates to the 17th United Nations Framework
Convention on Climate Change (COP 17/CMP 7), to be held in Durban, South Africa, to recognize the key role
of CCS as a low carbon technology in mitigating climate change and to expedite the inclusion of CCS as a
measure in the CDM and in other appropriate financial mechanisms created to mitigate greenhouse gas
emissions.

Building and Financing Commercial-Scale CCUS Projects

We are fully committed to the CSLF strategy to build and operate multiple successful commercial-scale CCUS
project demonstrations by 2020. Many such projects are currently under development. Demonstration projects
will initially require a mix of public and private financing. The long term deployment of CCUS projects will
require the development of conducive policies in order to underpin the necessary financial investment. We are
committed to developing these policies. Recognizing the international economic turmoil and the significant
need for financial incentives to realize CCUS, financing will remain a key challenge in developed and
particularly in developing countries. Increased international concerted action is needed to overcome this
challenge. We today reaffirmed our commitment to work with the private sector to build and finance the needed
demonstration projects over the next decade.
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Building on the Success of the CSLF

Recognizing the continuing need to address challenges, Ministers agreed to extend the term of the CSLF for an
indefinite period beyond its prior expiration date of 2013. While much progress has been achieved since the
CSLF was founded in 2003, more remains to be done to enable deployment of this vital suite of low carbon
technologies.

Ministers recognize the success of the CSLF in providing governments with an international forum to
collaborate and create shared commitments to CCUS research, development, demonstration and deployment.
This includes ongoing CSLF initiatives to:

Share information internationally on important CCUS projects;

Build the capacity for CCUS in the developing country CSLF Members;

Explore methods for financing CCUS projects, particularly in developing countries; and
Develop global roadmaps for research, development and demonstration of CCUS technologies.

We are particularly pleased that a total of 30 active and completed, now expanded to 36, diverse CCS projects
throughout the world have now been recognized by the CSLF and are sharing their results globally through the
CSLF.

Expanding Collaboration through the CSLF

Ministers agree to extend and amend the CSLF Charter to include facilitation and deployment of technologies
for utilization of captured carbon dioxide (CCUS).

Importance of Stakeholders and Growing International Collaboration

We are acutely aware that stakeholders in industry, society and the academic community are critically important
to the development and commercial deployment of CCUS. While the CSLF is a means of international
collaboration by governments, collaboration at the international level between governments and industry is also
vitally important. We applaud the efforts of stakeholders to advance CCUS and to be involved in CSLF
activities. We strongly encourage their continued involvement in CSLF.

We also welcome additional international collaborations on CCUS through the International Energy Agency,
Global Carbon Capture and Storage Institute, the Clean Energy Ministerial (CEM) and multilateral financial
institutions. We believe that the increasing number of such collaborations reflects the growing global
recognition of the criticality of CCUS and we see these additional collaborations as complementary to the work
of the CSLF. We also strongly encourage coordination among these international collaborations. Further, we
acknowledge the CCUS recommendations of the second CEM meeting and we look forward to the
implementation of those recommendations.

Overcoming the Challenges
We support strategies for the CSLF to resolve barriers for successful implementation of CCUS projects at a time
of significant global economic challenge.

o We will work with the private sector to develop and implement methods to finance projects, including those
in developing countries.

o  We will work to develop legal and regulatory mechanisms to assure safety and appropriately allocate
liabilities between the public and private sectors appropriate to our national circumstances.

o We will strengthen cooperation on both technology and policy in order to reduce the financial costs, to
lower the energy penalty and to allay public concerns associated with the deployment of CCUS
technologies.

o We commend the CSLF’s capacity building initiative, and are pleased to announce funding for 12 projects
today.

e We task the CSLF to undertake CCUS development initiatives in sectors such as power generation, industry
and enhanced oil and gas recovery.
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Minutes of the Technical Group Meeting
Beijing, China
Tuesday & Wednesday, 20-21 September 2011

LIST OF ATTENDEES
Technical Group Delegates

Australia: Niki Jackson

Brazil: Beatriz Espinosa, Viviana Coelho
Canada: Stefan Bachu, Eddy Chui

China: Sizhen Peng, Jiutian Zhang
European Commission: Jeroen Schuppers

France: Didier Bonijoly

Germany: Jurgen-Friedrich Hake

Italy: Giuseppe Girardi, Sergio Persoglia
Japan: Ryo Kubo, Shingo Kazama

Korea: Chang-Keun Yi

Netherlands: Harry Schreurs

Norway: Trygve Riis (Chair), Jostein Karlsen
Poland: Janusz Michalski

Saudi Arabia: Khalid Abuleif, Ali Al-Meshari
South Africa: Tony Surridge (Vice Chair)

United Kingdom: Philip Sharman

United States: Joseph Giove, George Guthrie
CSLF Secretariat

John Panek, Adam Wong, Matt Gerbert

Observer Participants

Gary Kirby, Principal Geologist, British Geological Survey, United Kingdom

Li Zheng, Professor, Tsinghua University, China

Mike Miyagawa, Projects Advisor, Global CCS Institute

Tim Dixon, Manager for CCS and Regulatory Affairs, IEA Greenhouse Gas R&D
Programme

Tuesday, 20 September

1. Technical Group Chairman’s Opening Statement

The Chairman of the Technical Group, Trygve Riis of Norway, called the meeting to
order and welcomed the delegates and observers to Beijing. Mr. Riis introduced Vice
Chair Tony Surridge of South Africa and noted that Vice Chair Clinton Foster of
Australia was unable to attend. He expressed his appreciation to the Ministry of Science
and Technology, and the National Development and Reform Commission of the People's
Public of China for hosting this meeting. Mr. Riis provided context for the meeting with
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a brief summary of the previous CSLF Technical Group Meeting in May 2011 in
Edmonton, Alberta, Canada. Four new projects have been nominated and will be
reviewed for CSLF recognition. Two other projects were already nominated and
reviewed for CSLF recognition at the meeting in Edmonton, and will be brought to the
Policy Group later today. Mr. Riis will go to the Policy Group to present all six projects
for CSLF recognition. Another topic that will be discussed today is the Technical
Group’s Five-Year Action Plan, in which 12 proposed Action Plan Components will be
ranked by priority for the future.

Introduction of Delegates and Observers

Technical Group delegates and observers present for the session introduced themselves.
17 of the 25 CSLF members were present at this meeting, including representatives from
Australia, Brazil, Canada, China, the European Commission, France, Germany, Italy,
Japan, Korea, the Netherlands, Norway, Poland, Saudi Arabia, South Africa, the United
Kingdom, and the United States. Observers representing Brazil, Canada, China, Hong
Kong, Japan, the Netherlands, the United Kingdom, and the United States were also
present, along with representatives from the Global CCS Institute, IEA GHG, and
UNIDO.

. Adoption of Agenda

The Agenda was adopted with one minor addition. Item 16 on the agenda was amended
to include two presentations: one by the Global CCS Institute and one by the IEA GHG.

Review and Approval of Minutes from Edmonton Meeting

The Technical Group minutes from the May 2011 meeting in Edmonton, Alberta,
Canada, were approved as final with no changes.

Review of Edmonton Meeting Action Items

John Panek of the CSLF Secretariat reported that all action items from the Edmonton
meeting had been completed or were in progress.

Report from CSLF Secretariat

Mr. Panek gave a presentation that provided an update on CSLF Secretariat activities.
The 2011 CSLF Technology Roadmap has been developed and was distributed during
registration for this meeting. The document can also be found on the CSLF website.
Another document is the September 2011 CSLF Strategic Plan Implementation Report
(SPIR), found in the conference book. The document includes updates and reports from
CSLF recognized projects, task forces, and a variety of other activities.

Based on recommendations from the Technical Group at the Edmonton meeting in May
2011, the In Salah CO; Storage Project, Algeria; the Sleipner CO, Project, North Sea; and
the Weyburn-Midale CO; Project, Canada; will each receive a CSLF Global Achievement
Award during the 2011 CSLF Ministerial Meeting Opening Ceremony. The CSLF has
also received project submission forms from four projects for CSLF recognition. This is
in addition to the two projects that were received prior to the Edmonton meeting and
approved by the Technical Group at that meeting. That brings the total number of
projects up for CSLF recognition to six.
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Attendees were also encouraged to go to the CSLF website to sign up for daily updates
from the CSLF on carbon capture, utilization and storage (CCUS) activities. Mr. Panek
then noted that in the September 2011 CSLF Strategic Plan Implementation Report
(SPIR), there are several photographs from the recent CSLF Storage and Monitoring
Projects Interactive Workshop help in March 2011 in Saudi Arabia. Ten CSLF
recognized projects participated, and their presentations can also be found on the CSLF
website. Mr. Panek thanked Saudi Arabia for hosting such a wonderful event.

. Approval of Projects Nominated for CSLF Recognition

Rotterdam Opslag en Afvang Demonstratieproject (ROAD) Project

Harry Schreurs of the Netherlands gave a presentation about the Rotterdam Opslag en
Afvang Demonstratieproject (ROAD), nominated by the Netherlands and the European
Commission. The goal of ROAD is to demonstrate that an industrial-scale, integrated
carbon capture and storage (CCS) chain (i.e., capture on a coal-fired power plant and
offshore storage) can be applied in a reliable and efficient way within a 10-year
timeframe (by 2020) and can make a substantial contribution to climate change
objectives. The project will share knowledge and experiences with other industries,
countries, general public, NGOs and other stakeholders. ROAD is one of the six large-
scale CCS demonstration projects within the European Energy Programme for Recovery
(EEPR). Captured CO, will be transported via pipeline and injected into depleted gas
reservoirs under the North Sea. After brief discussion, there was consensus by the
Technical Group to recommend CSLF recognition for this project.

CGS Europe Project

Gary Kirby, Principal Geologist, British Geological Survey, United Kingdom, gave a
presentation about the CO, Geological Storage (CGS) Europe Project, nominated by
France, Italy, Norway, and the European Commission. CGS Europe is a collaborative
project involving extensive structured networking, knowledge transfer and information
exchange, and is designed to facilitate the large-scale demonstration and deployment of
CCUS, and to support implementation of the Directive on geological storage of carbon
dioxide in all relevant EU Member States and associated countries. Building on the
sound basis of the CO, GeoNet Association, the CGS Europe Project will create a pan-
European network of experts in the geological storage of CO; and a centralized
knowledge base which will provide an independent source of information, research and
advice for national, European, and international stakeholders. It will enable access to the
most up-to-date results of CO, storage studies, the sharing of experiences and best
practices, support of implementation of regulations, the formulation of relevant new
research and the development of appropriate new projects. After brief discussion, there
was consensus by the Technical Group to recommend CSLF recognition for this project.

SaskPower Integrated CCS Demonstration Project at Boundary Dam Unit 3 Project
Stefan Bachu of Canada gave a presentation about the SaskPower Integrated CCS
Demonstration Project at Boundary Dam Unit 3 Project, nominated by the Canada and the
United States. The goal of this project is commercial co-production of electricity and
CO, for sale using indigenous coal resources. The Boundary Dam ICCS Demonstration
Project is expected to be the first application of full stream flue gas treatment for a
pulverized coal unit. Operations of the highly integrated system will demonstrate not
only CO; capture technology, but its interaction and optimal thermodynamic integration
with the heat power cycle and with power production at full commercial scale. The
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captured CO, will be used for Enhanced Oil Recovery. After brief discussion, there was
consensus by the Technical Group to recommend CSLF recognition for this project.

CO, Capture Project — Phase 3

Philip Sharman of the United Kingdom gave a presentation about the CO, Capture
Project — Phase 3, nominated by the United Kingdom and the United States. The CO,
Capture Project (CCP) is a partnership of several major energy companies working
together to advance the technologies and to improve operational approaches in order to
reduce costs and accelerate the deployment of CCUS. The CCP is currently in its third
phase of activity — CCP3 (2009-2013). During the course of CCP3, the program will
culminate in at least two field demonstrations of capture technologies and a series of
monitoring field trials which will provide a clearer understanding of how to better
monitor CO; in the subsurface. After brief discussion, there was consensus by the
Technical Group to recommend CSLF recognition for this project.

. Report from Projects Interaction and Review Team (PIRT)

The Acting PIRT Chair, Stefan Bachu, gave a presentation that summarized the PIRT’s
recent accomplishments. At the Edmonton meeting, the PIRT reached an agreement that
the Task Force on Assessing Progress on Technical Issues Affecting CCS should be
separated from the PIRT, and report directly to the Technical Group. Also at the
Edmonton meeting, the PIRT approved two projects for CSLF recognition: the
Janschwalde Project and the Zero Emission Porto Tolle (ZEPT) Project. The PIRT also
discussed the need to simplify the CSLF Project Submission Form and Gaps Analysis
Checklist.

At the previous day’s PIRT meeting, the four projects that were just approved by the
Technical Group were initially reviewed and approved by the PIRT. After approval by
the Technical Group, the projects then go for review by the Policy Group. A discussion
regarding the level of detail on the CSLF Project Submission Form also occurred. While
some argued that the forum should be simpler, there were other arguments to keep it as
detailed as possible, particularly if there is a need to uncover what the projects will do
and what gaps in knowledge will be address. There was no resolution to the issue, and
thus it will be brought up again during the next PIRT meeting.

Dr. Bachu stated that there are now four categories of CSLF recognized projects:

1. Completed Projects

2. Active Projects

3. Inactive Projects

4. Projects that were Withdrawn by Sponsor

Dr. Bachu also briefly mentioned the PIRT’s discussion on the Technical Group’s Five-
Year Action Plan. A decision was made at the PIRT meeting to divide the 12 proposed
activities into two categories. One category would be for items taken up by other
organizations. The other category would be for items identified by only the CSLF. The
PIRT would like to establish a priority list for urgency and importance of these activities
within two months. Afterwards, volunteer delegates would be needed within a month
after to jumpstart these activities in preparation for the next Technical Group meeting in
the first part of 2012.

The PIRT also made recommendations for the 2011 CSLF Technology Roadmap. The
PIRT recommends updating the Technology Roadmap every three years. The main
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content should include an introduction over the current status of CO, capture and storage
technologies. The module on ongoing activities should be removed and become a web-
based document that can be updated annually by delegates and member countries by
request of the CSLF Secretariat.

The PIRT was pleased with the recent CSLF Technology Workshop held in Saudi Arabia.
Regarding future technology workshops, the PIRT recommends that workshops should be
held opportunistically in conjunction with other events, preferably, CSLF meetings. For
example, if the next CSLF Technical Group meeting is going to be in Bergen with a visit
to the Mongstad Test Center, then that is an opportunity to have a workshop on CO,
capture.

At the conclusion of the presentation, Mr. Riis opened the floor for questions or
comments. Philip Sharman added his thoughts on the CSLF Project Submission Forum.
Mr. Sharman stated that while a more simplified list may help at the project approval
stage, a longer and more in-depth list is needed at the project evaluation stage and would
be useful to refer to. He believed that a full list is more useful to have at the beginning,
and that it is more useful to have the project proponent's view of what their project is
aiming to assess, even if the CSLF must simplify the list during the approval process.

Chairman Riis announced that during a recent Technical Group Executive Committee
teleconference, it was decided that the next CSLF workshop would be organized, in co-
sponsorship with the Global CCS Institute, on November 3, 2011 in London, United
Kingdom. This workshop is being organized in conjunction with an IEA GHG Executive
Committee meeting. Invitations to participate in the workshop will be sent out to relevant
large-scale CCS projects which involve integration, as this will be the topic of discussion.

Mr. Panek added that a list of CSLF recognized projects with a strong integration
component had been sent to the Global CCS Institute and that invitations would be sent
out within the next two weeks. In anticipation of the projects receiving recognition at this
meeting, those projects proposed for recognition were included on the list.

Chairman Riis mentioned that the goal is to have about one workshop each year. At the
next Technical Group meeting in Bergen, Norway in June 2012, the plan is to have a
CSLF workshop on capture in conjunction with the meeting. The third topic to
eventually have a workshop on is CO, transportation.

Vice Chair Tony Surridge noted that South Africa plans to have a workshop on
transportation towards the end of 2012, in October or November. He suggested that it
would be another opportunity to hold a CSLF workshop on CO, transportation in
conjunction with this meeting.

Report from Risk Assessment Task Force

The Task Force Chair, George Guthrie of the United States, gave a brief update on the
Risk Assessment Task Force (RATF). The RATF meeting earlier in the day discussed
three main topics. The first was on interactions with the IEA GHG risk assessment
network. The RATF also reviewed the status of their Phase 2 activities, and then
discussed the Joint Policy Group and Technical Group Task Force on Risk and Liability.

Dr. Guthrie provided a background to the RATF. The Task Force was initiated in 2006 to
examine the risk assessments, standards, procedures, and research activities. A Phase 1
report was completed in 2009 and is available on the CSLF website. Phase 2 activities
were initiated in the fall of 2010. With Phase 1, there were several recommendations that
the RATF took action on, and some of these led to Phase 2 activities. Dr. Guthrie then
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reviewed the status of the recommendations. The first recommendation was the notion
that risk assessment should be considered in the context of outreach with stakeholders.
This recommendation was passed to the Policy Group. The RATF also approved five
outreach documents from the Policy Group, which were then approved by the Technical
Group at the Pau, France meeting in March 2010. Those documents are available at the
CSLF website. During the RATF meeting, a discussion focused on a need for additional
outreach activities or outreach documents. The second recommendation out of Phase 1
was that the link between risk and liability should be recognized and considered because
of the liability tie on this. RATF felt that this was a Policy Group activity, and thus
recommended it to the Policy Group. This led to the formation of the new joint Policy
and Technical Group Task Force on Risk and Liability. The RATF is also on the action
plan number five of the list of 12 actions from the PIRT. The final recommendation out
of Phase 1 was the notion of storage integrity goals, and whether or not there was any
possible path forward on developing acceptable risk levels for sites. A paper was
developed, which Dr. Guthrie promised to discuss later.

With Phase 2, there were three main tasks. The first task was on the gap assessment
relative to CCS tools. Various approaches were used. One of those was leveraging the
IEA GHG risk assessment network activities. This has been a good link for the CSLF, as
the RATF has received good information back from the workshops, and has had the
opportunity to talk at their workshops about the CSLF and its interest in risk assessment.
Two short overviews were developed in response to the gap assessment. One of them
looked at gaps that were specific to risk assessment in the context of enhanced oil
recovery. The second one is a short overview on risk issues related to various phases of
CCS projects. The first one will be completed by the end of this year for review by the
RATF and will be a room document at the Bergen, Norway meeting in June 2012. The
second one on CCS project phases is to prepare for the liability piece coming from the
Policy Group in recognition that there could be different phases of liability for a project.
The RATF wanted to identify the different risk issues that feed into that liability. The
second task for Phase 2 is a feasibility assessment of looking at general technical
guidelines for risk assessment that could be applied to specific sites. A document on
performance based standards for CO, site performance, safety, and integrity was prepared
by colleagues in France. This document has had an extensive number of reviews, and
comments, and is now ready to also be included in the Phase 2 report. The final task in
Phase 2 was to gather further information on what various organizations are doing in the
area of technical risk. The RATF decided that this issue should be set aside right now, as
this issue would go beyond the scope of what the RATF had for Phase 2, and it was not
clear what contribution the CSLF could make to this. This is being considered as a
possible activity for Phase 3. However, it has not been resolved whether or not there is a
need or for a Phase 3 for the RATF, as this should not be forced as a way of continuing
the Task Force.

Dr. Guthrie then showed the status and timelines for Phase 2 documents. The final report
should be ready by the spring of 2012. A similar time path is being used for the overview
of projects and phases. The paper on performance based standards will be sent out at the
same time. The RATF also discussed a proposed path forward for the Joint Policy Group
and Technical Group Task Force on Risk and Liability. The proposal was submitted to
the Secretariat. Dr. Guthrie showed the five proposed steps that are in the proposal,
which will be recommended during the Joint Policy and Technical Group Meeting later in
the week. The proposal includes five activities. The first one to establish the Joint Task
Force has been completed. The group would have an individual that would then be
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10.

carrying out a lot of the work for the Task Force. This includes a background activity of
looking at analysis and critical review of prior work on liability, and comparison of
liability frameworks that have been established to date. That would then lead into a more
detailed interview of key experts from various disciplines to try to get a better
understanding of perspectives on risks, damages, and liabilities. The results of the
interviews would then need to be assessed. These would all be used to feed into a set of
facilitated workshops that would bring experts together to identify gaps, and methods to
address those gaps. The three activities would be combined to propose a path forward
for a Phase 2 version of this Joint Task Force, the goal being to have a report in a Phase 2
path forward proposed at the Joint Policy and Technical Group Meeting in 2012.

Didier Bonijoly of France suggested releasing the document from France on performance
based standards for CO, site performance, safety, and integrity earlier, as it would
become less relevant later. After a brief discussion, it was decided that the report will go
out immediately to all Technical Group members with a 14-day cycle and, if hearing no
objections, will be considered adopted by the Technical Group.

Report from Task Force to Assess Progress on Technical Issues Affecting CCS

Stefan Bachu, as Acting Chair of the Task Force to Assess Progress on Technical Issues
Affecting CCS, gave a presentation that summarized the Task Force’s recent meeting.
The main topic discussed was the working groups on covering gaps in knowledge. There
was agreement by the Task Force that it will no longer cover scientific gaps, but instead,
focus on technical and deployment issues.

The Leader of the Working Group on CO, Transportation (Harry Schreurs of the
Netherlands) reported that he has contacted the three CSLF-recognized projects that have
transportation components and the replies indicated that the projects have information on:

e Selection of the transportation corridor;
e Obtaining rights of way; and
e Handling public concerns.

Mr. Schreurs also suggested that CO, Transportation should be the subject of a future
CSLF Technical Workshop.

Discussion ensued about CO, compression should be considered part of the capture
process or part of transportation. It was agreed that CO, compression is actually part of
both since it occurs first at the capture facility (“behind the plant gate™) but it may occur
also along the transportation pipeline (booster stations) and in some cases it may occur at
the storage site before injection.

Dr. Bachu, as Leader of the Working Group on CO, Storage and Monitoring, gave a
progress report on the Working Group’s activities. A questionnaire has been sent to all
25 CSLF-recognized projects that have a storage component and responses have been
received from 17 projects. Based on responses, it appears that there are no show-stopper
gaps in knowledge, with only technical issues to be addressed/resolved. The major
emerging issue from the responses is that CO, capture and storage would be a major cost
that would put the respective operators at a significant disadvantage compared to those in
the same industry that would continue to vent the CO; into the atmosphere. A
preliminary conclusion from the survey is that the Project Submission Form should be
simplified and should reflect more technical and deployment aspects of CCUS and less
scientific aspects.
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11.

12.

Schedule and Plan for 2012 CSLF Technology Roadmap Update

A discussion occurred on the plans for the next CSLF Technology Roadmap (TRM).
Acting PIRT Chair Stefan Bachu stated that the PIRT recommends that the roadmap be
updated every three years, making the next major update in 2013 instead of 2012 (the last
major update was in 2010; the 2011 update was minor and concerned only Module 2 of
the TRM). The PIRT also believed that the update regarding projects and country
activities should be taken out and produced separately as a standalone web-based
document to be updated annually at the request and reminder of the Secretariat. This
would remove the need for annual TRM updates and will allow the TRM to focus on CCS
achievements, challenges and the road ahead. Dr. Bachu also suggested that the table of
contents be revised by the Secretariat and be reviewed by a small group of delegates.
During ensuing discussion, suggestions were made to release the TRM with each
Ministerial meeting. However, some delegates objected to this suggestion, pointing out
that time intervals between Ministerial-level meetings are irregular and dictated by other
considerations and, therefore, it is unsure when each Ministerial meeting would occur.
For example, Ministerial-level meetings were held in 2003 (CSLF founding), in 2004, in
2009, and now in 2011. Ultimately, Chairman Riis announced that a smaller group would
be formed to consider this subject and make a decision before the next Technical Group
meeting.

Technical Group Five-Year Action Plan

Chairman Riis opened the floor for a discussion regarding the Technical Group Five-Year
Action Plan, in which 12 Actions were listed. Phillip Sharman believed that a number of
the 12 Actions have been addressed by other organizations. Thus, maybe the CSLF can
consider the work of other organizations that are already making good inroads into these
topics and are producing reports. Therefore the CSLF can focus on looking at the lessons
learned and perhaps sharing some of the issues in workshops.

Joseph Giove of the United States wanted to seek a point of clarification on the language
in two of the actions: #6 and #7. Action #6 states that the Technical Group will
“recommend standards” and Action #7 states that the Technical Group will provide
“identification and recommendation of requirements.” Mr. Giove pointed out that
“recommends” fell outside of the purview of the group. John Panek stated that the
Secretariat would adjust the language. Mr. Panek also noted that for Action #2, the
Global CCS Institute has agreed to have the CSLF projects on their mapping website so
that the CSLF will have a section of projects which they can maintain. Dr. Bachu again
emphasized that the PIRT would like to divide the 12 proposed actions into two
categories. One category would be for items taken up by other organizations. The other
category would be for items identified by only the CSLF.

Chairman Riis then summarized the discussion. The Secretariat, together with the
Technical Group Executive Committee, will review the text and make improvements,
such as removing words like ‘recommends’ and ‘standards’. Afterwards, the edited
Technical Group Five-Year Action Plan will be sent to delegates for final comments. The
delegates are to rank each of the Actions based on level of importance (with 1 as highest
priority and 12 as lowest), with one ranking list per CSLF Member. Mr. Riis also
requested for volunteers to lead each of the Actions. To that end, Dr. Bachu stated that
Canada would like to lead the Action on “Technical Challenges for Conversion of CO,
EOR to CCS” and Mr. Giove stated that the United States would like to lead the Action
on “CO, Utilization Options”. Dr. Bonijoly stated that France would like to lead the
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Action on “Competition of CCS with Other Resources” (subject to confirmation from the
home office). It was understood that, after ranking, any Actions that did not have
volunteers to lead would most likely not be acted on.

Wednesday, 21 September

13.

14.

15.

16.

Summary of Previous Day’s Session

Chairmen Riis felt that in order to save time, no summary of the previous day’s session
was necessary.

Guidelines for Safe and Effective CCS in China

Li Zheng, Professor at Tsinghua University, China, gave a presentation on China’s
technology and implementation of CCS. Dr. Li provided a context of CCS in China,
discussing the various challenges and issues faced. He provided information, including
pictures, on various CCS demonstration projects in China. Led by a joint partnership
between Tsinghua University and WRI, China has successfully conducted a practice for
CCS knowledge transfer in a systematic way. The group believes that CCS is not purely
a technical issue, and understanding its multi-dimensional characters is essential to ensure
its final application. Dr. Li stated that CO, capture projects should start from the easy
ones and proceed to the difficult ones, and that utilization, such as enhanced oil recovery,
should be prioritized to ease early CCS development. A book will soon be released that
includes seven chapters on knowledge points across CCS technical chain and
chronological project chain, and 19 sets of guidelines giving recommendations for
important issues in conducting a safe and effective CCS project.

Work Plan to Support CCUS Action Group Recommendations

Chairman Riis stated that at the Edmonton meeting, the Technical Group discussed how
to proceed and proposed to have an informal meeting with representatives from IEA, IEA
GHG, and Global CCS Institute. The organizations were contacted, but no meeting has
occurred. The action is currently being monitored, but at this time, there is no clear plan
for further action from the Technical Group.

CSLF Collaborative Activities

Mike Miyagawa of Global CCS Institute stated that in September, the Global CCS
Institute opened a regional office in Tokyo, Japan. This is in addition to their regional
offices in Paris, France and North America. The new Japanese office will not only cover
Japan, but also neighboring countries like Korea and China.

Tim Dixon of IEA GHG gave a presentation of IEA GHG and its activities. The IEA
GHG is a collaborative research programme founded in 1991 as an IEA Implementing
Agreement financed by its members. The goal of the organization is to provide its
members with definitive information on the role that technology can play in reducing
greenhouse gas emissions. IEA GHG activities include publication of more than 120
studies and reports, sponsorship of ten research networks, and co-sponsoring the biennial
Greenhouse Gas Technologies (GHGT) conferences, and an annual summer school on
CCS for graduate students. Mr. Dixon then discussed various work the IEA GHG has
done with the CSLF. The first study idea, originated by the CSLF Technical Group and
undertaken by the IEA GHG, was on storage capacity coefficients. The CSLF also
provided two additional study ideas in 2010. The first was on CO, storage in basalts, and
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17.

18.

19.
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the second was on the effect of shale gas and shale oil production on CO, storage. The
suggested studies were approved by IEA GHG Executive Committee in 2011, with the
second one being expanded to cover the interaction between CO, storage and other
resources. Mr. Dixon invited the CSLF to submit additional new study ideas by
December 2011. Mr. Dixon then briefly showed the IEA GHG’s current studies and
networks.

Next CSLF Technical Group Meeting

Chairman Riis stated that the next Technical Group Meeting would be in Bergen,
Norway. The meeting will include a visit to the Technology Center in Mongstad, which
has been CSLF recognized and will officially open at the end of 2011. Mongstad is a one
hour drive from Bergen. In addition, the plan is to also hold a CSLF workshop on
capture. The original plan was to hold this meeting during the first week of June 2012.
However, there was a request to move it to the second week of June. The final dates for
the meeting will be determined and announced within the next month.

New Business

Tony Surridge of South Africa announced that South Africa will be hosting a CCS week
from the 24™ to the 28" of October. The week will include, on Monday, a CCS project
workshop. On Tuesday and Wednesday there will be a conference to disseminate local
work being done in South Africa. On Thursday there will be a policy regulatory
workshop sponsored by of the Department of Energy. And on Friday there are two
workshops: one on risk and the other on public outreach. Details and registration are
available online at the South African Center for Carbon Capture and Storage
(http://www.sacccs.org.za/). The CCS week is being supported by the CSLF Capacity
Building program as well as the South African Center for Carbon Capture and Storage.

Current Meeting Action Items and Next Steps

John Panek gave a presentation on the action items from the meeting. Four projects were
approved for CSLF recognition and sent to the Policy Group, where they were also
approved. Other action items from the meeting are as follows:

Item Lead Action
1 | Secretariat Add category for withdrawn projects — “Withdrawn by
Sponsor”
2 | PIRT Decision to keep current project submission form
3 | Delegates Proposal to endorse proposed activity “Risk and

Liability Assessment for Geologic Storage of Carbon
Dioxide — A Proposed Work Plan for CSLF”

4 | Technical Group Consensus for Technical Group Executive Committee
Executive to appoint a group to develop a Technology Roadmap
Committee Schedule (3 year cycle)

e Module 2 to be web based and removed from
Roadmap
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ltem Lead

Action

5 Secretariat

Secretariat will adjust language of Action Plan to
remove “recommendation”
e Technical Group Executive Committee will ask
Technical Group for additions and priorities
e Request volunteers to take lead on individual
Actions (Canada - #7, France - #8, & United
States - #12 already volunteered)

6 Secretariat

Risk Assessment report will be provided to the
Secretariat. Report will go out to all Technical Group
members with a 14-day cycle and, hearing no
objections, will be adopted by the Technical Group.

20. Closing Remarks / Adjourn
Chairman Riis thanked the delegates, observers, and Secretariat for their hard work. Mr.

Riis expressed his appreciation to the Ministry of Science and Technology, and the
National Development and Reform Commission of the People’s Public of China for

hosting this meeting. Mr. Riis gave a special thanks to Harry Schreurs of the Netherlands

for his years of active work in the CCS community. Mr. Schreurs will be retiring in
March 2012. Chairman Riis then adjourned the meeting.
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MINUTES OF THE JOINT CSLF POLICY AND TECHNICAL GROUP MEETING
BENING, CHINA
23 SEPTEMBER 2011

Note by the Secretariat

Background

The Policy and Technical Groups of the Carbon Sequestration Leadership Forum held a joint
business meeting on 23 September 2011, in Beijing, China. Initial draft minutes of this
meeting were compiled by the CSLF Secretariat and were circulated to the Policy Group and
Technical Group delegates for comments. Comments received were incorporated into this
revised draft. Presentations mentioned in these minutes are now online at the CSLF website.

Action Requested

Policy Group delegates are requested to approve these revised draft minutes.

* Note: This document is available only electronically. Please print it prior to the CSLF
meeting if you need a hardcopy.
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CSLF Secretariat

Barbara McKee, Jeffrey Price, John Panek, Richard Lynch, Adam Wong, Jeffrey Jarrett,
Kathryn Paulsgrove

Observer Participants

Dietrich M. Gross, Jupiter Oxygen (United States)

John Lyman, Atlantic Council (United States)

Andrew Paterson, CCS Alliance (United States)

David Wendt, Jackson Hole Center for Global Affairs (United States)
Tony Wood, Clinton Foundation

1. Opening Remarks

Chairman McConnell welcomed the delegates to the last of several days of meetings. He
said that the Ministerial meeting the previous day was terrific and that we would have a
chance at this meeting to review the Ministerial, as well the meetings of the Policy Group
and Technical Group.

The logistics of the planned site visit in the afternoon to the Huaneng Carbon Project
were also discussed for the benefit for those planning to attend.

2. Adoption of Agenda
The Agenda was adopted without change.

3. Review and Approval of Minutes from London Meeting

The draft Minutes of the previous Joint Policy and Technical Group meeting held in
Warsaw, Poland in October 2010, had been circulated for comment to the Policy Group
prior to the meeting. The final draft, which incorporated comments received, had been
posted on the CSLF website. The Minutes were approved without further change.

4. Review of Warsaw Action ltems

Barbara McKee, Director of the CSLF Secretariat, reviewed the status of the Action
Items. She stated that all of the Action Items had been completed, except that:

e The Policy Group needed to consider a Task Force on Closing Policy-Related
Gaps;

e Members were needed for the new Task Force on Risk and Liability; and

e The Secretariat and Communications and Public Outreach Task Force needed to
identify best practices to most effectively move media communications forward.

The Technical Group noted that, in addition to a final 2010 Technology Roadmap called
for in the minutes, a Technology Roadmap had also been completed in 2011.

5. Report from Policy Group

Chairman McConnell of the Policy Group presented a report on the Policy Group
meeting. That meeting consisted of task force reports, reports from collaborating
organizations, CSLF planning and planning for the Ministerial.

Reports from Policy Group Task Forces included the following:
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e Capacity Building Task Force and Governing Council. The CSLF Capacity
Building Fund now totals US$3 million and decisions have been made to fund
projects in four countries. CSLF capacity building events are open to all
Members. New projects are being sought and a funding strategy is to be
developed for the next three years.

e Financing CCUS Task Force. The focus of this task force is on understanding
commercial-scale financing needs with activities to date including workshops,
expert dialogues and reports. A number of key findings have been reached
including that CCUS can be cost-competitive with other low-carbon technologies.

e CCUS in the Academic Community. This task force has identified many CCUS-
related courses worldwide and developed an extensive data base of courses on all
aspects of CCUS. Further work will be to validate the data base and consider
creating a network of professors to accelerate and improve CCUS education.

e Communications and Public Outreach. This task force has implemented a
strategic plan to address barriers to public awareness and acceptance. Positive
comments were received on the work, but much more needs to be done to follow
up. The key issue is how to collaborate to improve communications on CCUS.

Reports were heard from four collaborating organizations: the International Energy
Agency, the Global CCS Institute, the World Bank and the CCUS Action Group. Work
of these organizations complements that of the CSLF. Several questions, however, need
to be addressed:

Is international collaboration adequate?

Where can improvements be made?

What synergies can be exploited?

How is this reflected in outcomes or milestones in the CSLF Strategic Plan?

The Second Update of the CSLF Strategic was discussed and approved. This Update
reflects the amended charter. It is goal-oriented with specific milestones. A fundamental
question is raised as to how the CSLF, as a voluntary multilateral organization, can
maintain clear progress toward common goals.

All six of the projects recommended for recognition by the Technical Group were
approved. The total number of projects recognized since 2004 now total 36 and these
projects cover all aspects of CCUS.

The Policy Group was also given an overview of plans for the September 21 Conference
of Ministers as well as the four reports to the Ministers. Final edits were made to the
Ministerial Communiqueé.

Comments

A number of comments were made by delegates on the presentations on the reports by the
Policy Group Task Forces:

e Capacity Building Task Force and Governing Council. José Miguel Gonzéalez
Santal6 of Mexico stated that the effort on capacity building has been very
intensive and that he expects there will soon be more proposals and that the
organizational arrangements now work. Barbara McKee of the Secretariat
responded that considerable effort had to go into developing the Terms of
Reference and procedures for the Task Force and Governing Council and
developing criteria for approval of projects to ensure and verify that they met real
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needs of Members. Abudulmuhsen Alsunaid of Saudi Arabia reiterated that the
process is now going forward and working. He also stated that part of the
capacity building effort could also benefit developed countries, which also needed
to build capacity. Governing Council Chair Tone Skogen of Norway noted that if
no more money is forthcoming the plan may end and asked how the CSLF can
leverage other means of funding. Jeremy Martin of the United Kingdom agreed
with the previous comments and stated that he thought that it was too early to
judge results. Li Xin of China thanked the donor countries and stated that he
agreed with the previous comments. He also said that there were opportunities to
learn from other projects and from other countries’ proposals. Chairman
McConnell noted that in the Ministerial there was agreement that capacity
building was one of the most important issues.

Communications and Public Outreach. Barbara McKee asked what would be
needed to accelerate work in this area. Task Force Chair John Grasser of the
United States restated the need for public affairs professionals to assist in CSLF
efforts in this area and made a formal request for assistance from such
professionals. Mr. Grasser also said that he has been in contact with the Global
CCS Institute on this issue. He also reiterated that communications activities are
expensive and that funding is not adequate in this area. Such funding as is
available currently comes from the United States Department of Energy’s internal
budget, but it is considered well spent. Chairman McConnell stated that there was
a need to leverage efforts in this area, that there will always be believers and non-
believers and that it is important to segment audiences. Tone Skogen said that the
CSLF should consider the experience of the European Zero Emissions Platform,
which has a large communications task force and has produced information for the
public. The need for simplified messages and outreach to science journalists was
also mentioned.

CCS in the Academic Community. Barbara McKee asked whether it was clear
what the next steps were. Task Force Co-Chair Tim Dixon of the IEA GHG
responded that the Task Force now has a work plan and needs to assign
responsibilities at the next task force meeting.

6. Report from Technical Group

Technical Group Chairman Trygve Riis of Norway presented the report from the Technical
Group. He said that since the last meeting in Warsaw, the following meetings have been held:

Workshop and PIRT meeting in Al Khobar, Saudi Arabia, February 2011. This
was a very successful workshop on storage and monitoring of CO, with excellent
participation from storage projects.

Technical Group meeting with Task Force meetings in Edmonton, Canada, May

2011. Two projects were nominated for CSLF recognition: Zero Emission Porto
Tolle (ZEPT) and the Janschwalde Project. The Technical Group also visited the
CSLF-recognized Quest project.

The Technical Group Executive Committee also has telephone meetings each month.

In Beijing, the Technical Group meeting consisted of a PIRT meeting, task force meeting
and a meeting of the entire Technical Group. Four new projects were nominated for
CSLF recognition:
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SaskPower CCS Project;

CGS Europe Project;

Rotterdam Opslag en Afvang Demonstratieproject (ROAD); and
CO, Capture Project — Phase 3.

The 2011 Carbon Sequestration Leadership Forum Technology Roadmap (TRM)
provides a pathway to the commercial deployment of integrated CO, capture, transport,
and storage technologies. The current TRM update also reports on project and country
activities. A major revision will be done every three year, with the next in 2013, which
coincides with Ministerial meetings. Module 2 with projects and country reports will be
web-based and on the CSLF website and will be updated at least once a year. The
Technical Group Executive Committee will propose a revised format for the TRM.

The Task Force on Assessing Technical Issues has four working groups:

Capture Technologies (United States lead);
Transport and Infrastructure (Netherlands lead);
Storage and Monitoring (Canada lead); and
Integration (Global CCS Institute lead).

In particular, there is good progress in the Storage and Monitoring Working Group,
chaired by Stefan Bachu with substantial resource support from Norway. The Transport
Working Group needs a new Chair. Discussions about compression are being considered,
but it is unclear whether this should be in the capture or transport working group.

The Risk Assessment Task Force endorsed the work plan for a new Policy Group/
Technical Group Task Force on Risk and Liability Assessment for Geological Storage of
Carbon Dioxide.

The Global CCS Institute asked CSLF to cosponsor a workshop on integration in London,
which will be held on 3 November 2011. Several CSLF recognized projects may attend.
Invitations to projects are to be sent out Wednesday.

A possible technical workshop on capture may be held in June 2012 in conjunction with
the next Technical Group meeting in Bergen, Norway, with a visit to TCM Mongstad.
The Technical Group is also exploring the potential for a workshop on transport. The
intention is to hold a technical workshop at least once a year.

The Technical Group has set out a five-year plan consisting of 12 Action Plans:

Action Plan 1: Technology Gaps Closure

Action Plan 2: Best-Practice Knowledge Sharing

Action Plan 3: Energy Penalty Reduction

Action Plan 4: CCS with Industrial Emissions Sources

Action Plan 5: CO, Compression and Transport

Action Plan 6: Storage and Monitoring for Commercial Projects

Action Plan 7: Technical Challenges for Conversion of CO, EOR to CCS
Action Plan 8: Competition of CCS with Other Resources

Action Plan 9: Life Cycle Assessment and Environmental Footprint of CCS
Action Plan 10: Risk and Liability

Action Plan 11: Carbon-neutral and Carbon-negative CCS

Action Plan 12: CO, Utilization Options

The plan will be revised and sent out to TG delegates. Technical Group delegates will
report back on any additional actions, the most important actions for each country,
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coverage by other international organizations and interest in taking the lead on any of the
Action Plans. The goal is to complete the program plan for at least one of the actions
before Bergen and use this as a template for others.

Daniel Falcons Lins stated that Brazil will soon approach new researchers to participate in
Technical Group Task Forces, but is very busy preparing for the Rio+20 conference in June
2012, for which it expects about 50,000 participants.

Report from the Risk and Liability Task Force

George Guthrie and Bernard Frois, Co-Chairs, presented the report of this new Task Force and
then asked for discussion.

Dr. Guthrie explained the background behind the request from the Technical Group Task Force
on Risk Assessment for guidance on what information was needed. He stated that the Task
Force on Risk Assessment needed input from the Policy Group on how the technical risks they
were looking at related to the financial issues associated with converting these risks into
potential liabilities. He also said that the Task Force on Risk Assessment was looking into a
number of issues associated with potential technical risks that may relate to liability. This was
being considered in the context of technical issues associated with different phases on a project
from planning through injection through post-injection to long-term stewardship. In
considering the issue, the Task Force on Risk Assessment has reviewed and supports the
proposal made by the Secretariat.

Dr. Frois noted that there was discussion in the past on cooperation on this important issue. He
said he understood that the new Task Force should link the risks, both financial and
technological, to liability. The Task Force on Financing CCS has already achieved significant
progress that can be a direct input into the new Task Force. He then stated that the Policy
Group Task Force was pleased to respond to the request. He also stated that he wanted to
produce a concrete result.

Dr. Guthrie then requested participation in the new Task Force.

After the discussion, Chairman McConnell asked the Secretariat to work with the co-chairs to
explore what resources might be available for this project. The Co-Chairs were also asked to
put together a communication on requesting input from the Members. Tone Skogen stated that
she will take this idea home and will report back. The Co-Chairs were also to identify within 30
days the types of expertise necessary to carry out this project.

Dr. Frois also stated that the work of the Financial Task Force would continue and that Task
Force would hold a workshop on 20 January 2012, in Paris at the offices of Societé Générale.

Follow-up to the Ministerial

In order to begin the conversation, Chairman McConnell provided some of his take-away
insights from the Ministerial Meeting. He stated, most importantly, that the Ministers are
committed and the stakeholders want this global CCUS venture to succeed. He further
summarized the discussion:

e Ambassador Jones of the IEA said that dependence on fossil fuels will continue,
and so will the growth in CO, emissions, if unabated. The need for CCS - and
CCUS — will be critical if we are to abate these emissions. The graph from
Ambassador Jones’ presentation showed the role of CCUS. In addition, we need
to pay more attention to capture from industrial sources. CCUS is also not just
about coal; it must also be applied to natural gas combined cycle plants.
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The shift from CCS to CCUS is well accepted, but a good definition of CCUS
must be developed. (The stakeholder definition is a good start.) It is also clear
that not everyone has the same utilization opportunities (i.e., EOR).

From Secretary Chu of the United States: Considerable innovation is taking place;
opportunities for further innovation abound. The key question is how do we
collaborate to accelerate and exploit those opportunities?

We are not on track to build the necessary demonstration projects. Too many
good proposed projects are being cancelled.

From the Global CCS Institute: Many projects are still in the pipeline; we need to
make those succeed.

Large investments are needed for demonstration projects from both the public and
private sectors, but there are huge barriers. Governments will not pay the entire
price tag.

Legal and regulatory frameworks for CCUS need to be developed. We heard

from industry again and again that regulatory certainty is needed. Another issue
mentioned repeatedly was liability for stored CO..

We all need to work together. Collaboration to develop the technology for
everyone is important.

CSLF Members have much in common, but there are clear differences in our
situations and approaches. That is good; we can learn from each other.

We need to let the public know that CCUS is safe, but getting that across can be
difficult. Successful and fully transparent demonstration projects we can point to
are essential to that communication.

We heard a lot about the problems; we heard some ideas about solutions; we did
not hear about agreed-upon solutions. How can we get to those solutions? What
is the role of the CSLF in moving to those solutions?

Delegates were asked for their impressions and what those mean to the future work of the
CSLF. Bernard Frois stated that the problem is large, but the idea is to break a large
problem into smaller problems.

Observers were also invited to make comments:

Tony Wood, Clinton Foundation: It is important to find a way to move forward
with work that is both high risk and low return until commercial incentives are
adequate.

Andrew Paterson, CCS Alliance: CCS and CCUS can achieve commercial parity
and the capacity is available.

Dietrich Gross, Jupiter Oxygen: Consider monitoring any CO, that might reach
the surface.

David Wendt, Jackson Hole Center for Global Affairs: Emissions standards for
CO; are important.

John Lyman, Atlantic Council: Be sure to involve NGOs in the process.
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9.

10.

New Business
Chairman McConnell asked if there was any new business.

Muzi Mkhize of South Africa raised a question about whether nitrogen could be used for
Enhanced Oil Recovery (EOR). Mr. McConnell responded that, in his experience, it was
used under different conditions. Daniel Falcon Lins of Brazil stated that EOR has been in
use in Brazil since the mid-1980s and that Brazil would be glad to discuss its experience
on the matter with South Africa.

Closing Remarks

Barbara McKee thanked her direct and indirect staff on the CSLF Secretariat, the
Ministerial Steering Committee, Chinese colleagues, and Chairman McConnell.

Trygve Riis stated that he, as Chairman of the Technical Group, and the Technical Group
Executive Committee had good support from the Secretariat and thanked the Secretariat
for that support.

Li Xin, on behalf of China as host country, thanked colleagues for support in making the
meeting successful and useful and wished participants a safe trip back home.

Chairman McConnell stated that he saw leading the CSLF forward as a personal
obligation and a privilege. He took note of all the work that needed to be done and stated
that it is a privilege to represent our countries moving CCUS forward. He believed that
the Ministerial created momentum for the CSLF. Mr. McConnell thanked the participants
and wished them a good trip home.

ACTION ITEMS ARISING FROM THE
JOINT MEETING OF THE POLICY GROUP AND THE TECHNICAL GROUP
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ltem Lead Action

1 | Communications and Follow up on best practices on communications on
Public Outreach Task CCs.
Force

2 Members Provide names of public affairs professionals to
Secretariat.

3 | Task Force on CCUS in Set responsibilities for the next steps on CCUS in the

the Academic Community | Academic Community.

4 | Risk and Liability Task Request input from Members and explore available

Force resources.

5 | Risk and Liability Task Identify what expertise is needed for this Task Force.

Force

6 | Members Consider participation in Risk and Liability Task
Force.
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MINISTERIAL CONFERENCE
22 SEPTEMBER 2011

Collaborating for a Decade of Research, Demonstration and Deployment of CCS

CSLF Stakeholders Statement
Beijing, China, 22 September 2011

1. Since its establishment in 2003, CSLF has been playing a leading role in promoting the
development of cost-effective technologies for capture of carbon dioxide (CO2), its
transport and long-term safe storage. CSLF Stakeholders have been supporting this
governmental initiative from the very beginning and have invested billions of dollars in
CCS and CCUS* (Carbon Capture, Utilisation and Storage) R&D, demonstration projects,
early deployment programmes, public awareness campaigns and other activities.

2. A lot of ground has been covered and Stakeholders appreciate the CSLF contribution to
making CCS a reality. However, taking into account the size of the problem confronting
the world, much more needs to be done and urgently to protect the climate system from
irreversible changes. Stakeholders are very concerned that Government support has
become detached from the timetable set for CCS deployment, as incentive measures are
not in line with the roadmap developed by IEA and agreed by G8. It is highly unlikely that
there will be 100 commercial CCS plants by 2020. Without much stronger support from
Governments, there is also a real danger that many more industrial Stakeholders will
abandon their plans for CCS projects.

3. Early deployment of carbon capture technology in developed as well as in developing
nations can be supported by CCUS strategies, such as enhanced oil recovery(EOR), or
enhanced coal bed methane recovery. Revenues from the intermediate step of CO:
utilization before ultimately storing it underground, will make carbon capture technology
more attractive economically.

4. Investing in CCS today is the most cost-effective way to tackle climate change, and at the
same time secure inward investment in low-carbon energy and also provide jobs and
economic growth. Together with nuclear and hydropower, CCS is a large scale low-carbon
technology, but unlike them, it has a considerable potential for worldwide deployment.

5. Stakeholders recognise the need for incentives to develop CCS projects in all countries,
including developing countries. Climate change is a global concern and can be addressed
only by a worldwide effort. More than 80 countries around the world have fossil fuel
resources, and fast growing large economies in Asia in particular are heavily dependent
on fossil fuels. Stakeholders steadfastly maintain the view that CCS technology is a core
method to achieve the deep reductions in carbon dioxide emissions that are required to
protect the world climate system from serious disruption.

*CCUS is a sub-set of CCS in which CO; is utilised to beneficial effect (e.g. EOR) prior to its
permanent storage. To be qualified as a CCS technology CCUS must be subject to the same rigorous
monitoring and verification procedures as CCS to ensure secure and permanent storage.
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6. Development of CCUS technology aimed at cost reduction is particularly important.

Stakeholders recognise the recent announcements from the USA in assigning research
grants with this aim. Stakeholders encourage other CSLF members to adopt similar but
coordinated research, development and demonstration policies with knowledge sharing
to enable swift uptake of technology advancements. There still are barriers to overcome.
The cost of capture, the need for more experience, and undeveloped transport
infrastructure are primary concerns.

7. Whereas CSLF Stakeholders recognize that CCUS projects can be helpful in improving the

economics of CCS, it is important to point out that to avoid the release of CO2 emissions to
the atmosphere, CCUS projects carried out under the CSLF shall result in sequestration of
the CO2 that is captured in such projects.

8. Stakeholders recognise the need for a balanced risk and reward environment for the

investors in the CCS value chain and are concerned in particular by the exposure to both
obligations and liabilities - these issues represent a heavy, unbalanced and an intolerable
burden.

9. Stakeholders emphasise that funding of demonstration programmes must reflect the

significant risks and uncertainties that first movers are faced with. Technology risks,
exploration risks and lack of economies of scale amongst others make for a very high
investment hurdle for initial projects. Given that this demonstration programme will
bring incalculable benefits for society performance risks should be shared between
Governments and industry Stakeholders in a fair way enabling the industry to invest in
demonstration projects. In this context Stakeholders recognise the UK policy
development in electricity market reform that creates the world’s first market mechanism
to support investment in low carbon power from CCS alongside other technologies which
can underpin CCS investment in both demonstration and deployment.

In two years CSLF will celebrate its 10th Anniversary and Stakeholders challenge the Ministers to
adopt an ambitious 2-year Action Plan. Its results will be reported at the next CSLF Ministerial in
2013. The Ministers should give support to:

Provision of funding mechanisms for a sufficient number of large-scale demonstration
projects.

Design and implementation of policies that will create market-based support for CCUS
deployment.

Accelerate the development and implementation of policy frameworks including both
regulation and financial support that is long-term sustainable and bankable for project
developers.

Develop risk sharing arrangements with the industry.

Develop a comprehensive public outreach strategy for CCS.

Support measures for international cooperation, in particular with developing countries.
Encourage their colleagues at the forthcoming COP-17 meeting in Durban to examine a
range of options for mechanisms that can support deployment of CCS projects in developing
countries.

CSLF Stakeholders are fully committed to supporting the Ministers in the implementation of this
Action Plan which will ensure that CCS will realise its full potential and make a significant
contribution to making CCS a reality.

Pag. 70

Pag. 70



Pag. 71

Carbon Sequestration leadership Forum

Pag. 71

www.cslforum.org

CARBON SEQUESTRATION LEADERSHIP FORUM

Meeting of the
Carbon Sequestration Leadership Forum (CSLF) Ministers

Collaborating for a Decade of Research, Demonstration and Deployment
on Carbon Capture Utilization and Storage

Communiqué
22 September 2011 at 1730

We, the Ministers and Heads of Delegation of the CSLF Members, are convinced that we must advance towards the
demonstration and deployment of Carbon Capture Utilization and Storage (CCUS) as early as possible. CCUS is
one of the low carbon technology options critical to the global quest to reduce carbon dioxide emissions to the
atmosphere. We are committed to taking necessary actions individually and collaboratively to make that happen.

CCUS is a necessary technology essential to enabling us to achieve our climate goals and which has been proven
safe and effective in all current demonstration projects and applications around the world. We must urgently
increase the number of large CCUS demonstrations to enable the deployment of CCUS commercially by the end of
this decade.

We met today to discuss and address the key challenges facing CCUS and identify activities necessary to support
further research, development, demonstration and deployment. While it is clear that significant progress is being
made on CCUS, challenges remain, but these are challenges that can—and will—be overcome.

Including Carbon Capture and Storage in International Agreements

Ministers applaud the decision at Cancun to recognize Carbon Capture and Storage (CCS) as a measure in the Clean
Development Mechanism (CDM). We call upon delegates to the 17th United Nations Framework Convention on
Climate Change (COP 17/CMP 7), to be held in Durban, South Africa, to recognize the key role of CCS as a low
carbon technology in mitigating climate change and to expedite the inclusion of CCS as a measure in the CDM and
in other appropriate financial mechanisms created to mitigate greenhouse gas emissions.

Building and Financing Commercial-Scale CCUS Projects

We are fully committed to the CSLF strategy to build and operate multiple successful commercial-scale CCUS
project demonstrations by 2020. Many such projects are currently under development. Demonstration projects will
initially require a mix of public and private financing. The long term deployment of CCUS projects will require the
development of conducive policies in order to underpin the necessary financial investment. We are committed to
developing these policies. Recognizing the international economic turmoil and the significant need for financial
incentives to realize CCUS, financing will remain a key challenge in developed and particularly in developing
countries. Increased international concerted action is needed to overcome this challenge. We today reaffirmed our
commitment to work with the private sector to build and finance the needed demonstration projects over the next
decade.
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Building on the Success of the CSLF

Recognizing the continuing need to address challenges, Ministers agreed to extend the term of the CSLF for an
indefinite period beyond its prior expiration date of 2013. While much progress has been achieved since the CSLF
was founded in 2003, more remains to be done to enable deployment of this vital suite of low carbon technologies.

Ministers recognize the success of the CSLF in providing governments with an international forum to collaborate
and create shared commitments to CCUS research, development, demonstration and deployment. This includes
ongoing CSLF initiatives to:

Share information internationally on important CCUS projects;

Build the capacity for CCUS in the developing country CSLF Members;

Explore methods for financing CCUS projects, particularly in developing countries; and
Develop global roadmaps for research, development and demonstration of CCUS technologies.

We are particularly pleased that a total of 30 active and completed, now expanded to 36, diverse CCS projects
throughout the world have now been recognized by the CSLF and are sharing their results globally through the
CSLF.

Expanding Collaboration through the CSLF

Ministers agree to extend and amend the CSLF Charter to include facilitation and deployment of technologies for
utilization of captured carbon dioxide (CCUS).

Importance of Stakeholders and Growing International Collaboration

We are acutely aware that stakeholders in industry, society and the academic community are critically important to
the development and commercial deployment of CCUS. While the CSLF is a means of international collaboration
by governments, collaboration at the international level between governments and industry is also vitally important.
We applaud the efforts of stakeholders to advance CCUS and to be involved in CSLF activities. We strongly
encourage their continued involvement in CSLF.

We also welcome additional international collaborations on CCUS through the International Energy Agency, Global
Carbon Capture and Storage Institute, the Clean Energy Ministerial (CEM) and multilateral financial institutions.
We believe that the increasing number of such collaborations reflects the growing global recognition of the
criticality of CCUS and we see these additional collaborations as complementary to the work of the CSLF. We also
strongly encourage coordination among these international collaborations. Further, we acknowledge the CCUS
recommendations of the second CEM meeting and we look forward to the implementation of those
recommendations.

Overcoming the Challenges

We support strategies for the CSLF to resolve barriers for successful implementation of CCUS projects at a time of
significant global economic challenge.

e  We will work with the private sector to develop and implement methods to finance projects, including those in
developing countries.

e  We will work to develop legal and regulatory mechanisms to assure safety and appropriately allocate liabilities
between the public and private sectors appropriate to our national circumstances.

e  We will strengthen cooperation on both technology and policy in order to reduce the financial costs, to lower
the energy penalty and to allay public concerns associated with the deployment of CCUS technologies.

e  We commend the CSLF’s capacity building initiative, and are pleased to announce funding for 12 projects
today.

e  We task the CSLF to undertake CCUS development initiatives in sectors such as power generation, industry and
enhanced oil and gas recovery.
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CSLF IS GOING GREEN*

L%

MINUTES OF THE CSLF TECHNICAL GROUP MEETING
BERGEN, NORWAY
12 JUNE 2012

Note by the Secretariat

Background

The Technical Group of the Carbon Sequestration Leadership Forum held a business meeting
on 12 June 2012, in Bergen, Norway. Initial draft minutes of this meeting were compiled by
the CSLF Secretariat and were circulated to the Technical Group delegates for comments.
Comments received were incorporated into this revised draft. Presentations mentioned in
these minutes are now online at the CSLF website.

Action Requested

Technical Group delegates are requested to approve these revised draft minutes.

* Note: This document is available only electronically. Please print it prior to the CSLF
meeting if you need a hardcopy.
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DRAFT
Minutes of the Technical Group Meeting

Bergen, Norway
Thursday, 12 June 2012

LIST OF ATTENDEES

Delegates

Australia: Clinton Foster (Vice Chair), Richard Aldous
Brazil: Paulo Negrais Seabra

Canada: Stefan Bachu

China: Ping Zhong, Xiaochun Li

Denmark: Saren Frederiksen

European Commission: Jeroen Schuppers

France: Didier Bonijoly, Francois Kalaydjian
Germany: Jurgen-Friedrich Hake

Italy: Giuseppe Girardi, Sergio Persoglia

Japan: Ryo Kubo

Korea: Chong Kul Ryu, Chang-Keun Yi
Netherlands: Paul Ramsak

Norway: Trygve Riis (Chair), Jostein Dahl Karlsen, Tone Skogen
Poland: Elzbieta Wrdblewska

Russia: Mikhail Puchkov

Saudi Arabia: Ahmed Aleidan

South Africa: Tony Surridge (Vice Chair)

United Kingdom: Philip Sharman

United States: Joseph Giove, Grant Bromhal

Representatives of Allied Organizations
IEA GHG: Tim Dixon

CSLF Secretariat
John Panek, Richard Lynch

Invited Speakers

Menno Dillen, Research Director, Geophysics and Reservoir Technology Department,
SINTEF, Norway

Gunnar Sand, Program Manager, SINTEF and UNIS, Norway

Robert Finley, Director, Advanced Energy Technology Initiative, University of Illinois,
United States

Scott McDonald, Biofuels Development Director, Archer Daniels Midland, United States

Vince White, Research Associate, Energy Technology, Air Products and Chemicals, United
Kingdom
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Observers

China: Mingyuan Li; Xiuzhang Wu

Korea: Chonghun Han

Norway: Arne Graue; Anne Kristen Kleiven; Claude Olsen; Ase Slagtern
United Kingdom: Mark Crombie

United States: Chris Babel; Mike Holmes; Jeff Jarrett; Ed Steadman

1. Chairman’s Welcome and Opening Remarks

The Chairman of the Technical Group, Trygve Riis of Norway, called the meeting to
order, welcomed the delegates and observers to Bergen, and introduced Vice Chairs
Clinton Foster of Australia and Tony Surridge of South Africa.

Mr. Riis provided context for the meeting by mentioning that this was one of the
Technical Group’s most ambitious and wide-ranging meetings, including both a project
visit and a technical workshop on CO, capture. In that regard, he mentioned that there
was much work to do, with four new task forces having formed and the Technical
Group’s Action Plan moving forward. Additionally, delegates at this current Technical
Group meeting would be reviewing three new projects that have been nominated for
CSLF recognition, and if approved by the Technical Group would then be considered by
the Policy Group at its meeting in Perth, Australia in October. Also, in addition to the
business items on the agenda, there would be several presentations of interest related to
carbon capture and storage (CCS) activities in Norway, which should be enlightening to
all present.

. Welcome from the Government of Norway

Tone Skogen, Deputy Director General of the Norwegian Ministry of Petroleum and
Energy, welcomed the Technical Group to Bergen and provided a Norwegian
Government perspective about deployment of CCS. Norway has ambitious goals for
broad deployment of CCS and has decided that all future natural gas-fueled power plants
will be CCS-compatible. The Norwegian Government has been proactive about CCS by
providing funding through Gassnova and the Research Council of Norway for the
CLIMIT program that is working toward accelerating the commercialization of CCS.
Norway currently has two large projects (Sleipner and Snghvit) that are storing,
cumulatively, nearly two million tonnes of CO, per year in geologic structures beneath
the North Sea and Barents Sea, respectively. The Norwegian Government has also
closely cooperated with industry partners for carbon capture, utilization and storage
(CCUS) development, and one result of this is the CO, Technology Centre at Mongstad
which is a large-scale testing facility for CO, capture technologies.

Ms. Skogen closed her remarks by stating that in order for CCUS to succeed, public
funding is needed for the first commercial-scale CCUS demonstration projects and that
public-private cooperation is essential for success. Also, knowledge sharing and
international collaboration is vital to enhance CCUS prospects globally.

Introduction of Delegates and Observers

Technical Group delegates and observers present for the session introduced themselves.
Nineteen of the twenty-five CSLF Members were present at this meeting, including
representatives from Australia, Brazil, Canada, China, Denmark, the European
Commission, France, Germany, Italy, Japan, Korea, the Netherlands, Norway, Poland,
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Russia, Saudi Arabia, South Africa, the United Kingdom, and the United States.
Observers representing China, Korea, Norway, the United Kingdom, and the United
States were also present.

. Adoption of Agenda

The Agenda was adopted with the understanding that Bjern-Erik Haugan’s presentation
on “CCS in Norway” would be presented during the June 13 visit to the CO, Technology
Centre Mongstad project instead of at the Technical Group meeting. Also, the item on
“Update on 2012 and 2013 CSLF Technology Roadmaps” was moved to near the end of
the meeting.

. Approval of Minutes from Beijing Meeting

The Technical Group minutes from the September 2011 meeting in Beijing, China, were
approved as final with two minor changes to correct misspellings.

Review of Action Items from Beijing Meeting

John Panek of the CSLF Secretariat reported that all action items from the Beijing
meeting had been completed. The Risk Assessment Task Force’s Phase Il Final Report
was not sent out to delegates, but instead was brought before the Technical Group later in
the meeting.

Report from CSLF Secretariat

John Panek gave a brief presentation on the November 2011 Global CCS Institute
(GCCSI) / CSLF Project Integration Workshop in London. In all, there were about 50
attendees and the key feature of the Workshop was the large amount of interaction, not
only between presenters and the audience, but also amongst the presenters themselves.
The key messages from the Workshop were that technology integration is a real issue and
that it is important to strike a proper balance between plant operation and integration, and
that more work in needed in several areas, including plant heat/cooling in the CO,
capture process, integration of environmental control technologies (i.e., SOx, NOx, and
CO, removal) to maximize efficiency, identifying and understanding scale-up risks for
CO;, capture technologies, and determining the impacts of CO, composition/impurities as
they apply to CO, transport and storage.

Mr. Panek called on Richard Lynch of the Secretariat to summarize the January 2012
CCUS Financing Roundtable (co-sponsored with the Global CCS Institute and Sociéte
Générale) in Paris. Mr. Lynch stated that the meeting had about 40 attendees, many from
the international banking sector. The key message from the Roundtable was that the large
first-of-a-kind “lighthouse” CCUS projects are having great difficulty achieving financial
closure due to perceived risk. For these “lighthouse” projects, integration risk is a major
concern. These first-of-a-kind projects are not so much meant to demonstrate individual
technologies at large scale as to demonstrate their integration. Costs are high, in part,
because technology suppliers are adding large contingency factors, largely in the form of
additional onsite technical assistance. Also, warranties are being required by project
sponsors that may not be necessary for future commercial-scale projects. Simplicity is
best for financing plans. More moving parts in a financing plan increase the chance of
show-stopping issues. However, added project complexity, in the form of polygen
production, increases the revenue stream and helps alleviate project risk. This built-in
contradiction is an issue that may not be easy to solve. As a result of this risk, no
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“lighthouse” project can be reasonably expected to go forward without substantial
governmental support (direct and/or from incentives) to close financing gaps.

Mr. Panek then called on Tony Surridge of South Africa to describe the October 2011
CCS Week in South Africa. Dr. Surridge stated that the event was hosted by the South
African Centre for Carbon Capture and Storage (SACCCS) and organized by SACCCS
and South Africa’s Department of Energy with financial support from the CSLF Capacity
Building Fund. The objective of the event was to disseminate information around local
and international CCS research and development and to showcase CCS activities
currently underway in South Africa. The conference focused on the South African and
the southern Africa regional CCS activities that are currently underway. There were four
technical workshops focusing on important aspects of CCS: CO,, injection projects; CCS
legal and regulatory framework; CCS public engagement; and CCS risk assessment. Dr.
Surridge stated that the main achievements of the week were the dissemination of CCS
knowledge and experience among stakeholders and interested parties, as well as
undertaking the first steps into risk assessment and public engagement.

Mr. Panek concluded the Secretariat Report by very briefly summarizing the March 2012
Capacity Building Workshops that were held in Mexico City, also financially supported
by the CSLF Capacity Building Fund and organized by the CSLF, Mexico’s Institute of
Engineering (UNAM), and Mexico’s National Autonomous University. This was an
extended event, staged over two weeks, with the first week centered on geologic storage
of CO; and the second week focused on CO, capture.

Update from Norway’s CO, Field Lab Project

Menno Dillen, Research Director in SINTEF’s Geophysics and Reservoir Technology
Department, gave a detailed presentation on the CSLF-recognized CO;, Field Lab Project.
This is a pilot-scale project, located at Svelvik, Norway, which is investigating
monitoring technologies for CO, leakage detection in a well-controlled and well-
characterized permeable geological formation. Relatively small amounts of CO, are
being injected to obtain underground distribution data that resemble leakage at different
depths. The main objective is to assure and increase CO, storage safety by obtaining
valuable knowledge about monitoring CO, migration and leakage. The outcomes from
this project will help facilitate commercial deployment of CO, storage by providing the
protocols for ensuring compliance with regulations, and will help assure the public about
the safety of CO, storage by demonstrating the performance of monitoring systems.

Mr. Dillen stated that Phase 1 of the project ran from September 2009 to January 2011,
and that activities in the first project phase included a baseline seismic survey in
November 2009 as part of the site characterization, drilling and logging of a 300-meter
deep exploration well, and updating models based on the logged data from the well.
Phase 2a, which began in May 2011, has so far included a shallow CO, injection test with
extensive sampling to develop a record of the behavior of the injected CO,. A deep
permeability test is planned to begin in September 2012. Initial results from the Phase 2a
shallow injection test reinforce the necessity of proper site characterization, as part of the
monitoring system missed the plume of CO,. Based on this result, one learning from the
project is that a diverse monitoring system will provide the greatest capability and
flexibility for CO, leakage and migration measurements. Mr. Dillen closed his
presentation by affirming that the CO, Field Lab Project is providing a good environment
to test and compare monitoring technologies under controlled conditions. Mr. Dillen
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noted that the nearby community was very positive about the work, and that funding was
approximately €10 million for 4-5 years.

Report from Projects Interaction and Review Team (PIRT)

The PIRT Chair, Clinton Foster of Australia, gave a presentation that summarized the
previous day’s PIRT meeting, which resulted in the following outcomes:

e The Illinois Basin — Decatur Project, the Illinois Industrial Carbon Capture and
Storage Project, and the Air Products CO, Capture from Hydrogen Facility
Project were all approved by the PIRT and sent forward to the Technical Group
for its consideration.

e A plan for future updates of the CSLF Technology Roadmap (TRM) was
developed.

e A proposal for updating and simplifying the CSLF Project Submission Form and
Gaps Analysis Checklist was discussed, but no firm conclusion was reached. As a
result, approval of a revised Form and Checklist has been deferred until the next
PIRT meeting, in October 2012 at the 2012 CSLF Annual Meeting in Perth,
Australia.

Discussion on the TRM was temporarily deferred, as it was an agenda item for later in the
meeting.

Approval of Projects Nominated for CSLF Recognition

Illinois Basin — Decatur Project (nominated by United States and United Kingdom)

Robert Finley, Director of the Advanced Energy Technology Initiative in the Illinois State
Geological Survey at the University of Illinois, gave a presentation about the Illinois
Basin — Decatur Project. This is a large-scale carbon CCS demonstration project of the
Midwest Geological Sequestration Consortium (MGSC), one of the seven Regional
Partnerships organized by the United States Department of Energy (DOE). The project is
being led by the Illinois State Geological Survey. Up to 1 million metric tons of CO, will
be injected over a 3-year period into a Cambrian—age geological formation called the Mt.
Simon Sandstone at a rate of 1,000 tonnes per day and a depth of about 2 kilometers.
After three years, the injection well will be sealed and the reservoir monitored using
geophysical techniques. The CO; is being captured from the fermentation process used
to produce ethanol at Archer Daniels Midland Company’s corn processing complex in
Decatur, lllinois, in the United States. The Mt. Simon Sandstone is the thickest and most
widespread saline reservoir in the Illinois Basin, with a CO, storage capacity estimated
from 11 to 151 billion tonnes. Monitoring, verification, and accounting (MVA) efforts
began in 2008 and include tracking the CO in the subsurface, monitoring the
performance of the reservoir seal, and continuous checking of soil, air, and groundwater
both during and after injection. Operational injection of CO, began in November 2011.

The goal of this project is to demonstrate the potential of the Mt. Simon Sandstone to be a
significant CO, geologic sequestration reservoir for the Illinois Basin region in the United
States. The key research targets for MGSC’s large-scale injection test relate to CO,
injectivity and volumetric storage capacity of the saline reservoir, the integrity of the seals
to contain the CO;, in the subsurface, and the entire process of pre-injection
characterization, injection process monitoring, and post-injection monitoring to
understand the fate of the injected CO,. The focus is on demonstration of CCS project
development, operation, and implementation while demonstrating CCS technology and
reservoir quality.
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After brief discussion, there was consensus by the Technical Group to recommend CSLF
recognition for the project.

Ilinois Industrial Carbon Capture and Storage Project (nominated by United States and
France)

Scott McDonald, Biofuels Development Director for project sponsor Archer Daniels
Midland, gave a presentation about the Illinois Industrial Carbon Capture and Storage
Project. This is a large-scale project, also located in Decatur, Illinois, which will collect
up to 3,000 tonnes per day of CO, from the Archer Daniels Midland ethanol production
plant in Decatur and store it in the Mt. Simon Sandstone. Mr. McDonald noted that the
captured CO, generated by this industrial process was more than 99% pure, in contrast to
the lesser purity of CO, streams from power plants. Project scope includes the design,
construction, demonstration, and integrated operation of CO, compression, dehydration,
and injection facilities, and MVA of the stored CO,. Engineering, permitting, and
construction activities are underway and are scheduled to conclude by mid 2013.
Operation of the CO, capture and storage facility will begin during the second half of
2013.

The goals of this project are to design, construct, and operate a new CO; collection,
compression, and dehydration facility capable of delivering up to 2,000 tonnes of CO,
per day to the injection site; to integrate the new facility with an existing 1,000 tonnes of
CO, per day compression and dehydration facility to achieve a total CO; injection
capacity of 3,000 tonnes per day (or one million tonnes annually); to implement deep
subsurface and near-surface MVVA of the stored CO,; and to develop and conduct an
integrated community outreach, training, and education initiative. Unlike the Illinois
Basin — Decatur Project, which focuses on research aspects of large-scale CCS, this
project is intended to be an industrial commercialization project. A significant feature of
the project is its “negative carbon footprint”, meaning that there will be a net reduction of
atmospheric CO,. There is also a possibility that CO, from this and other Archer Daniels
Midland ethanol facilities could be used in the future for enhanced oil recovery (EOR), as
the Illinois Basin is a petroleum producing region.

After brief discussion, there was consensus by the Technical Group to recommend CSLF
recognition for the project.

Air Products CO, Capture from Hydrogen Facility Project (nominated by United States,
Netherlands, and United Kingdom)

Vince White, Research Associate in Air Products and Chemicals Inc.’s Energy
Technology Division, gave a presentation about the Air Products CO, Capture from
Hydrogen Facility Project. This is a large-scale commercial project that will demonstrate
a state-of-the-art system to concentrate CO, from two steam methane reformer (SMR)
hydrogen production plants, and purify the CO, to make it suitable for sequestration by
injection into the existing West Hastings Field oil reservoir as part of an ongoing EOR
project. To accomplish this, Air Products plans to retrofit its two Port Arthur SMRs with
two vacuum swing adsorption (VSA) systems to separate the CO, from the process gas
streams at these facilities so that the CO, can be compressed, dried, and delivered by
pipeline. Air Products’ carbon capture processes would convert the initial gas streams,
which contain more than 10% CO,, to greater than 97% CO,, purity with negligible
impact on the efficiency of hydrogen production. The technology would remove more
than 90% of the CO, from the process gas stream.
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The commercial goal of the project is to recover and purify approx. 1 million tonnes per
year of CO;, for pipeline transport to Texas oilfields for use in EOR. The technical goal is
to capture at least 75% of the CO, from a treated industrial gas stream that would
otherwise be emitted to the atmosphere. A financial goal is to demonstrate real-world
CO, capture economics.

After brief discussion, there was consensus by the Technical Group to recommend CSLF
recognition for the project. Also, the United States delegation was requested to provide a
revised Project Submission Form with enhanced details about this project, and the
Secretariat was asked to send this information to all Technical Group delegates.

Report from Task Force to Assess Progress on Technical Issues Affecting CCS

The task force Chair, Clinton Foster, gave a brief presentation that described the
background and activities of the task force. This task force was established by the CSLF
Technical Group on recommendation by the PIRT. The objective was to complement the
PIRT’s assessment of the CCS readiness of the CSLF-recognized projects. The task force
is comprised of four working groups: Capture Technologies (chaired by the United
States), Transport and Infrastructure (chaired by Australia), Storage and Monitoring
(chaired by Canada), and Integration (developed in cooperation with, and reported by the
Global CCS Institute).

Dr. Foster reported that the task force has submitted its final report and recommended that
the task force be discontinued. Technical findings from the task force would be used to
assist new task forces and also as input for revisions to the TRM. Grant Bromhal of the
United States mentioned that a section on Capture Technologies had been completed too
late to make it into the final report. After brief discussion, Dr. Foster agreed that the task
force final report would be revised to incorporate the updated Capture Technologies
section. There was also consensus that the task force be ended. Dr. Foster expressed his
appreciation to the chairs of the four working groups and also thanked the Research
Council of Norway and the Global CCS Institute for providing additional resources.

Report from Risk Assessment Task Force (RATF)

Grant Bromhal, who had recently replaced George Guthrie as RATF Chair, gave a brief
presentation that described the background and activities of the RATF. The RATF was
formed at the November 2006 Technical Group meeting in London with the mandate to
examine risk-assessment standards, procedures, and research activities relevant to unique
risks associated with the injection and long-term geologic storage of CO,. The RATF
Phase | Report, completed in 2009, centered on examination of risk-assessment standards,
procedures, and research activities relevant to unique risks associated with the injection
and long-term storage of CO,. The Phase | Report included an overview of risk
assessment methodologies for engineered geologic systems, a literature review of risk
assessment for CO;, storage, identification of key potential risks, an overview of
monitoring & mitigation options that support risk assessment, and a summary of ongoing
and emerging activities in CSLF countries. One of the recommendations from the Report
was that the link between risk assessment and liability should be recognized and
considered. As a result, the CSLF Policy Group has formed a Task Force on Risk and
Liability which will call on the Technical Group for assistance as needed.

Dr. Bromhal reported that RATF has submitted its Phase 11 Report, which includes a gaps
assessment to identify CCS-specific tools and methodologies that will be needed to
support risk assessment and a description of risk-assessment considerations related to
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various phases of a CO, storage project. Appendices to the report include a collection of
five “inFocus” outreach documents (developed by the CSLF Communications and
Outreach Task Force) and a paper on “Performance-based Standards for Site Safety and
Integrity”. The Phase | Report had also recommended that the RATF gather information
on what other organizations are doing in the area of technical risk and also conduct a
feasibility assessment of developing general technical guidelines for risk assessment that
could be adapted to specific sites and, local needs. However, both these activities were
left undone, the former because it was deemed that the result would be a report that would
very quickly become obsolete and of marginal use and the latter because the new Task
Force on Risk and Liability would most likely include this as part of its mission.

Dr. Bromhal stated his intention of converting the Phase Il Report into an article for the
Journal of Greenhouse Gas Control and concluded his presentation by stating that the
RATF had completed its mission and recommended that it be discontinued. There was
consensus to end the RATF, and Dr. Bromhal was asked to pursue the idea of publishing
the Phase Il Report as a journal article.

Overview of Technical Group Action Plan

John Panek gave a short presentation that summarized progress on the Technical Group
Action Plan since it was approved at the 2011 CSLF Ministerial Meeting in Beijing. In
all there are twelve separate Actions, and the Secretariat polled Technical Group
delegations to determine relative priorities. The highest ranked Action was “Storage and
Monitoring for Commercial Projects”, which has since been renamed as “Monitoring
Geologic Storage for Commercial Projects”, and a new task force chaired by Norway has
formed on this Action.

Mr. Panek stated that three other Actions had also resulted in new task forces:
“Technology Gaps Closure” (ranked second highest; new task force chaired by Australia),
“Technical Challenges for Conversion of CO,-EOR to CCS” (ranked fifth highest; new
task force chaired by Canada), and “CO, Utilization Options” (ranked eighth highest;
new task force chaired by the United States). The highest ranked Actions that do not
currently have new task forces are “Risk and Liability” (ranked third highest) and
“Energy Penalty Reduction” (ranked fourth highest).

Ensuing discussion did not result in the formation of any additional task forces or
suggestions for additional Actions. There was interest in the Action on “Competition of
CCS with Other Resources”, but consensus was reached that the Technical Group should
wait to see the forthcoming report from a similar IEA GHG study before considering a
new task force on this topic. Philip Sharman of the United Kingdom stated that the
Actions on “Energy Penalty Reduction” and “CCS with Industrial Emission Sources”
were of interest but that he would need to check with the United Kingdom’s Department
of Energy and Climate Change (DECC) before he could volunteer to Chair a new task
force for either of these. Clinton Foster indicated that the Global CCS Institute had
shown some interest in the “Best Practice Knowledge Sharing” Action, and there was
consensus that he contact the Institute to determine if it would like to lead a task force.
Alternatively, CSLF members could access the Institute’s work in this area. Finally, it
was decided that no activity be undertaken on the “Risk and Liability” Action unless/until
the Policy Group’s task force in this area requests Technical Group assistance.

Mr. Panek stated that the Secretariat would provide a progress report on the Technical
Group Action Plan for the next Technical Group meeting.
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Stefan Bachu of Canada, the Chair of this new task force, gave a short update on its
mandate, timeline, and membership. EOR is a proven method for geologic storage of
CO; and there are currently approximately 120 CO,-EOR projects in the world, of which
112 are in the United States. The objective of the task force is to review, compile and
report on technical challenges that may constitute a barrier to the broad use of CO, for
EOR and to the conversion of CO,-EOR operations to CCS operations. Dr. Bachu stated
that economic and policy barriers are outside the scope of the task force.

Dr. Bachu stated that the task force’s intention is to complete its activities and produce a
final report in the third quarter of 2013, in time for the next CSLF Ministerial Meeting.
Before that, the task force will have finalized its scope (i.e., identified subjects and
produced a table of contents) by the 2012 CSLF Annual Meeting in October, produced a
first draft of its report in time for the 2013 Technical Group meeting. Task force
membership currently consists of Canada (as Chair), China, Norway, Mexico, Saudi
Arabia, and the United States. Dr. Bachu mentioned that there was still time for other
CSLF delegations to join if they would add to the expertise of the task force.

Report from CO, Utilization Options Task Force

Joseph Giove of the United States, the Chair of this new task force, gave a short update
on its mandate, timeline, and membership. The purpose of the task force is to
identify/study the most economically promising CO, utilization options that have the
potential to yield a meaningful, net reduction of CO, emissions. There will be two
phases of activity. The first phase (to be completed by the time of the 2012 CSLF Annual
Meeting) will result in a summary of existing information regarding CO, utilization
options, including a description of the state of each relevant technology and application; a
preliminary assessment of the relative value of the utilization option to make a
meaningful impact on CO, emission reduction; and an indication regarding the economic
viability of such technologies. The second phase will provide a more thorough discussion
of the most attractive CO, utilization options, based on economic promise and CO,
reduction potential, possibly including an assessment of current and potential economic
viability, the CO reduction potential at various price points, the potential for co-
production, and a discussion of research, development and demonstration (RD&D) needs.

Mr. Giove stated that the task force was looking at both consumptive and non-
consumptive uses for CO,, including as feedstock for chemicals and synthetic cement-
like materials industries. In the short term, the task force decided the focus should not be
solely on EOR, as a different task force already has that mission. As the new Technical
Challenges for Conversion of CO,-EOR to CCS task force scopes out its mission in
greater detail in the future, it will be better known what elements of EOR can/should be
covered by the CO, Utilization Options task force. Phase 1 activities would include a
literature review, and a Phase 1 report is intended to be a deliverable at the upcoming
2012 CSLF Annual Meeting. Task force membership currently consists of the United
States (as Chair), China, Germany, Netherlands, Saudi Arabia, South Africa, and the
United Kingdom. Mr. Giove mentioned that the task force was open for other
participants as well.

Report from Monitoring Geologic Storage for Commercial Projects Task Force

Lars Ingolf Eide of Norway, the Chair of this new task force, was unable to attend so
Trygve Riis provided a short update on the scope, schedule, and membership. The
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objective of the task force is to perform initial identification and review of new and
updated standards for storage and monitoring of injected CO,, and the application of such
standards should inform CO,, crediting mechanisms. The planned scope includes
identification and review of existing standards for geological CO, storage and monitoring
on an annual basis; identification and review of existing guidelines for communication
with and engagement of involved communities and regulators on an annual basis;
identification of shortcomings and/or weaknesses in standards/guidelines; communication
of findings to the 1SO’s CCS Working Group (that has already been established);
production of annual summaries of new as well as updated standards, guidelines and best
practice documents regarding geological storage of CO, and monitoring of CO;, sites; and
following the work of other CSLF task forces related to CO, storage.

Mr. Riis stated that the task force’s intention was to complete an initial compilation of
standards (based on a literature review) in time for the 2012 CSLF Annual Meeting. A
final report on standards and guidelines would be finished in the third quarter of 2013, in
time for the next CSLF Ministerial Meeting. At that time, a decision would be made on
whether to continue the task force, and such a decision could depend on progress made by
the 1SO’s CCS Working Group in this area. Current membership in this task force
consists of CSLF delegates and stakeholders from Norway (including the Chair), China,
Denmark, the European Commission, France, Germany, the United Kingdom, and the
United States. Mr. Riis mentioned that additional members are welcome who can add to
the expertise of the task force.

Report from Technology Gaps Closure Task Force

Richard Aldous of Australia, the Chair of this new task force, gave a short update on its
mandate, timeline, and membership. The purpose of the task force is to identify and
monitor key CCS technology gaps and related issues and recommend any R&D and
demonstration activities (both short term and long term) that address these gaps and
issues. The intention is to build on some of the results from the Task Force to Assess
Progress on Technical Issues Affecting CCS, with results from this task force feeding into
future versions of the TRM. The planned scope includes determining technology areas
and sub-areas of interest, identifying gaps and opportunities in each area, and developing
recommendations for faster progress in addressing these gaps. This could possibly
include identifying opportunities for international collaboration on technology
development.

Dr. Aldous stated that the intention was to have a preliminary report in time for the
upcoming 2012 CSLF Annual Meeting that would list technology areas of interest to the
task force, and identify and rank technology gaps in each of these areas. By the time of
the 2013 Technical Group meeting, the task force would produce a draft report that would
focus on the most important gaps, with recommendations how these gaps could be closed.
This report would then be finalized by the third quarter of 2013, in time for the next
CSLF Ministerial Meeting. Current membership in this task force consists of Australia
(as Chair), Korea, Norway, and the United States, and Dr. Aldous stated his preference
that each of these CSLF delegations appoint one expert on CO, capture and one expert on
CO, storage.

Ensuing discussion centered on the name of this task force, and there was general
agreement that the word ‘gaps’ was not precise enough, in that “issues’ were also part of
the task force’s mission. In the end, there was consensus that Dr. Aldous, as Chair of the
task force, should determine a more descriptive name for this task force.
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Presentation on the CCS Activities of University Centre in Svalbard

Gunnar Sand, Program Manager for SINTEF and Project Manager of CCS Activities for
the University Centre in Svalbard (UNIS) CO, Lab, gave a short presentation about the
CO; Lab and other CCS-related activities on the islands of Svalbard. Mr. Sand pointed
out that Svalbard’s community of Longyearbyen, at +78°13" latitude and with a
population of just over 2,000, is the world’s northernmost settlement and as such, makes
an excellent research base for studying and monitoring climate change. Svalbard is
actually an uplifted part of the Barents Sea and is made up of sedimentary rocks,
including coal seams. There is coal mining there and also a coal-fueled power plant, the
only one in Norway. The UNIS CO; Lab was established in 2007 with a vision of
following the CO, from the source to the solution, turning Longyearbyen into a high
profile green showcase demonstrating the CO, value chain, and developing high level
field-based university studies in CCS. Mr. Sand stated that the geology of Svalbard is
conducive for storage testing of CO, from the power plant, and initial activities of the
UNIS CO;, Lab have focused on storage reservoir characterization. Future activities are
intended to include medium scale CO;, injection with several monitoring wells.

Mr. Sand mentioned that the UNIS CO, Lab is also a partner in the European
‘Euroscoops’ Program that is proposing to implement permanent geological CO, storage
at an industrial scale at five sites in Europe, including Longyearbyen. The activities at
Longyearbyen will include developing/refining monitoring and modeling tools,
conducting two injection campaigns (using water and gas), and conducting an extensive
outreach program. It is anticipated that there will also be a visitor centre established at
Longyearbyen to assist in these activities.

Update on 2012 and 2013 CSLF Technology Roadmaps

Clinton Foster provided a synopsis of the discussion on this topic from the previous day’s
PIRT meeting. There had been agreement on the overall importance of the TRM and that
it needed updating. There has already been agreement, at the 2011 Technical Group
meeting in Beijing, that the country-specific information from Module 2 of the TRM
would be migrated to the CSLF website. A proposal for a new model of the TRM, based
on suggestions by Richard Aldous, would chart CCUS pathways as far into the future as
2050. The current TRM only goes as far as 2020. Dr. Aldous stated that the reason for
this lengthened timeline is that some countries have developed CCUS objectives that
extend that far into the future. Proposed key elements for the next major revision of the
TRM would include an executive summary, a relatively brief module that describes the
current state of the technology, a module that describes possible scenarios for meeting
long-term CCUS objectives, and a set of recommendations to national governments
concerning actions needed to realize the most favorable scenarios. Dr. Foster stated that
the intention is that the next major revision of the TRM would be a deliverable at the
2013 CSLF Ministerial Meeting.

There was general agreement that the TRM is one the most important products of the
Technical Group, and that the Technical Group should put forth effort into getting a good,
major revision completed in time for the next Ministerial Meeting. Ensuing discussion
resulted in a consensus that the Technical Group was not yet ready to describe possible
CCUS pathways beyond 2020, so the next major revision of the TRM would maintain
that timeline. There was also consensus that, because this 2013 TRM would likely be a
major undertaking, the Technical Group should focus on that and not produce a 2012
TRM. However, agreement was not reached on what the structure of the 2013 TRM
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should be, or the process for completing it. Several suggestions were offered concerning
the TRM structure, including that the TRM should conclude with recommendations to
policy makers about actions that should be taken to increase the technical knowledge
base, which will lead to large scale CCUS deployment by the TRM target dates. Another
suggestion was that this major revision of the TRM should be structured much like the
one we have now, but not including the country and projects presentation, and with more
concise descriptions of technologies.

Dr. Foster recommended that a TRM Steering Committee/Editorial Board, chaired by the
Technical Group Chairman, be established to work out all details concerning the structure
and schedule, and to oversee the development of the new TRM. There was consensus to
do so, and that this new group would also include the Technical Group Vice Chairs, Task
Force Chairs, and the CSLF Secretariat. Chairman Riis suggested that possible
collaboration with other organizations (primarily the Global CCS Institute) should also be
investigated.

Discussion of Ideas for Future Technical Group Workshops

Meeting attendees were reminded by Chairman Riis about the CO, Capture Interactive
Workshop, which would take place in Bergen two days hence. Concerning future
workshops, Stefan Bachu proposed that the topic of “Monitoring of CO, Storage” would be
appropriate as there is knowledge to be gained from the experience of existing projects and
from technological developments, and it would make for an interesting, informative, and
useful event. After brief discussion, there was consensus for adopting this theme for the
next technical workshop, and that it should be held in conjunction with the 2013
Technical Group meeting.

Date and Location of Next Technical Group Meeting

John Panek mentioned that the next CSLF Technical Group meeting would be part of the
2012 CSLF Annual Meeting in Perth, Australia. The actual date of the Technical Group
meeting will be Thursday, October 25, with task force meetings scheduled for
Wednesday, October 24. Preliminary information about the 2012 Annual Meeting is
already available at the CSLF website (www.cslforum.org).

Sergio Persoglia of Italy stated that there was interest in his country to have the 2013
Technical Group meeting and Technical Workshop in Rome, sometime in the first half of
the year. Chairman Riis thanked Dr. Persoglia for the information and asked him to
further explore this possibility and inform the Technical Group at its next meeting in
Perth.

New Business

Chairman Riis called on Tim Dixon of the IEA GHG to briefly describe his
organization’s recent activities that are relevant to the Technical Group. Mr. Dixon stated
that a study had been completed on “Geological Storage of CO; in Basalts”, and the final
report was available to Technical Group delegates. Mr. Dixon was asked to provide the
report to the CSLF Secretariat, and the Secretariat was requested to send the report to all
Technical Group delegates. Mr. Dixon also informed the Technical Group that at the
November 2011 United Nations COP17 Conference in South Africa, there was agreement
that CCS would be included as part of the Clean Development Mechanism (CDM). Mr.
Riis thanked Mr. Dixon and stated that this information might possibly be factored into
future CSLF activities such as the TRM.
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23. Review of Consensuses Reached, Action Items, and Next Steps

Consensus was reached on the following:

The Illinois Basin — Decatur Project, the Illinois Industrial Carbon Capture and
Storage Project, and the Air Products CO, Capture from Hydrogen Facility
Project are all recommended by the Technical Group to the Policy Group for

CSLF recognition.

The Task Force for Assessing Progress on Technical Issues Affecting CCS is

discontinued.

The RATF is discontinued.
Activity on the “Competition of CCS with Other Resources” Action in the Technical

Group Action Plan is deferred pending review of a forthcoming IEA GHG report on

this topic.

Activity on the “Risk and Liability” Action in the Technical Group Action Plan is
deferred unless/until there is a request for assistance from the Policy Group’s Risk

and Liability Task Force.

The next major revision of the TRM, planned for completion in time for the 2013
CSLF Ministerial Meeting, would keep the 2020 timeline described in the current

TRM.

There will not be a 2012 version of the TRM.
The next CSLF Technical Workshop, anticipated during the first half of 2013, will
have a “Monitoring of CO, Storage” theme.

Action items from the meeting are as follows:

Item Lead Action

1 Technical Group Chair Provide the Technical Group’s recommendation to the Policy
Group that the Illinois Basin — Decatur Project, the Illinois
Industrial Carbon Capture and Storage Project, and the Air
Products CO, Capture from Hydrogen Facility Project be
recognized by the CSLF.

2 United States Prepare a revised version of the Project Submission Form for
the Air Products CO, Capture from Hydrogen Facility Project
with enhanced details about the project.

3 CSLF Secretariat Send the revised Project Submission Form for the Air Products
CO, Capture from Hydrogen Facility Project to all Technical
Group delegates.

4 Chair of Task Force to Revise the task force final report to incorporate the updated

Assess Progress on Capture Technologies section.
Technical Issues Affecting
CCS

5 Chair of RATF Pursue the possibility of publishing the RATF Phase Il Report
as a journal article.

6 Australia Contact the Global CCS Institute to determine if it would like to
lead a new task force on “Best Practices Knowledge Sharing”.

7 CSLF Secretariat Provide a progress report on the Technical Group Action Plan
for the next Technical Group meeting.

8 Chair of Technical Gaps Determine a more descriptive name for the task force.

Closure Task Force
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Item Lead Action

9 Technical Group Chair Establish and Chair a TRM Steering Committee/Editorial
Board, to also include the Technical Group Vice Chairs, Task
Force Chairs, and CSLF Secretariat.

10 Italy Explore the possibility of Italy hosting the 2013 CSLF
Technical Group meeting and next Technical Workshop.

11 IEA GHG Provide a copy of the IEA GHG final report on “Geological
Storage of CO, in Basalts” to the CSLF Secretariat

12 CSLF Secretariat Send the IEA GHG final report on “Geological Storage of CO,
in Basalts” to all Technical Group delegates.

24. Closing Remarks / Adjourn

Chairman Riis thanked the delegates, observers, and Secretariat for their hard work. John
Panek expressed the Secretariat’s appreciation to Mr. Riis for acting as meeting host in
addition to his Chairman’s role, and Mr. Riis called out Anne Kristin Kleiven, Ase
Slagtern, and Aage Stangeland of the Research Council of Norway as the people who
helped to make it all happen.

Mr. Riis reminded attendees of the upcoming visit to the CSLF-recognized CO,
Technology Centre Mongstad Project on Wednesday, June 13", and adjourned the
meeting.
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Technology Roadmap

Module 0: CSLF
= Purpose of CSLF and context - known

Module 1: CCS Status
» Fundamentals of CCS - widely understood now
= Available many sources
Module 2: Countries
» Web-based — continuing in different format
Module 3: Gap Identification

= Role now fulfilled by new TG TF'’s
» Focussed on current technological gaps in CCS
» Specific technology-based reporting

Module 4: TRM
= Charter & Vision - discuss
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Technology Roadmap: Evolution (1)

o Attempts to answer the guestion, “What does the CSLF
Technical Group hope to accomplish by 2013, and how
do we get there?”

* Incorporates vision and goals of the CSLF and the
Technology Group.

* Integrates roles and responsibilities of CSLF Technical
Group.

e QOutlines key technical obstacles identified by various
countries at the CSLF inaugural meeting, and potential
projects in carbon sequestration.

George Lynch, CSLF Secretariat, Rome 2004
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Carbon Sequerstration leadership Forum

www.cslforum.org )

Technology Roadmap: Evolution (2)

: TG TF to report ——
Integration & directly on +— R&D Development

Demonstration 2012 New Projects
TG TF
.'

2005 IPCC Special
Report on CCS

y X

2006 Formation of PIRT

2010 Issues Affecting A
CCS TF findings feed into
TRM 2008 IEA GHG First CO2
k Storage Manual
2010 Issues Affecting y
CCS (Gaps Analysis) 2009 GCCSI

\ established

7 v 2010 GCCSI

Global Status of
Progress of CCS CCS ‘live’ A \ Commercial-stage
and key knowledge

Development
gaps and research
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¥
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Technology Roadmap: Evolution (3)

General

Technical

Pag. 93

CSLF

Strategic Plan
Implementation
Reports

Future CSLF
Progress
Reports

Global Status of CCS

Technical Roadmap

CCS Summary
Reports

IEAGHG/
GCCSI

Annual Review

Country-wide
Studies

Regional Studies

Non-scientific Reports

Project Studies

CCS Manuals
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www.cslforum.org

Technology Roadmap: Future

* Are we beyond the TRM in current mode?
» |s general reporting CSLF role? Other agencies
 Obsolete?

= Superseded by the new TG TF

»= Gather data from CSLF-recognised Projects and
reportto TG

e Other documents (CCS Fundamentals)
» |[EAGHG: from fundamentals to technical
= GCCSI: from general policy to global overviews
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www.cslforum.org

CSLF Progress Report

e New TG Task Forces:

= Focus on specific technologies identified as
technology issues in CCS

= Focus on reporting on progress on technology issues
iIn CCS

» Focus future CSLF-projects
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www.cslforum.org

The Technical Group Task Forces

Action Plan 1 Technology Gaps Closure

Action Plan 2 Best-Practice Knowledge Sharing

Action Plan 3 Energy Penalty Reduction

Action Plan 4 CCS with Industrial Emissions Sources

Action Plan 5 CO, Compression and Transport

Action Plan 6 Storage and Monitoring for Commercial Projects

Action Plan 7 Technical Challenges for Conversion of CO, EOR to CCS
Action Plan 8 Competition of CCS with Other Resources

Action Plan 9 Life Cycle Assessment and Environmental Footprint of CCS

Action Plan 10

Risk and Liability

Action Plan 11

Carbon-neutral and Carbon-negative CCS

Action Plan 12

CO, Utilization Options
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Carbon Sequerstration leadership Forum \

www.cslforum.org

CSLF Progress Report

e New TG TFs to derive
Information for
specific, focussed-

technologies from: Build the ‘Progress
« CSLF-recognised ReporFs N r_eal-tlme
Projects for policy-driven
= worldwide CCS ~ ((j.?eSCS:IOI\;I]'matkmg for
progress D INISTErS

(core goal of CSLF)
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CV) The Research Council
A

of Norway

Norwegian instruments for promoting CCS
development

Mongstad June 13th, 2012
Ase Slagtern
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(Za The Research Council

- of Norway

Norwegian Public funded CCS projects

B R&D

= Public funding for CCS 2012
= Mongstad: 2 900 M NOK (£ 330 Million)

= CLIMIT, research centres, infrastructure,
NORDICCS: 200 M NOK (£ 23 Million)
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of Norway

The earlv start of CCS in Norway
T |

= Erik Lindberg and Torleif Holt of !
SINTEF introduces gas power with
CO,-capture and EOR

= Parliament White paper 46 (1988/89)
= CO,-tax is introduced (1991)

= Statoil decides CO,-storage at
Sleipner (1996)

= Early R&D followed by several large
projects (KMB CO, (2002)
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(Za The Research Council

of Norway

Norwegian CCS instruments

Technology| Carbon

Innovation | Pi Center Capture
building ¥ Projects for .. Mongstad | Mongstad 2-tax

Projects for |

! the Industrial :: (TCM) (ccm) n
e o

Centres for Environment-friendly
Energy Research (FME)
National Infra structure/ESFRI ECCSEL
Top-level Research Initiative NORDICCS

Financing bodies:

=  Ministry of Petroleum and Energy
= Ministry of Education and Research
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W, The Research Council
lof

- of Norway

Climit:
A financial instrument for realisation

The Norwegian RD&D CCS programme

since 2005 AT
= About 900 M NOK (125 M euro) in public
funding for about 200 projects since Slip to the
2005 osphere
7N\

- - = -
Climit-R&D - administrated by the Netut/
Research Council of Norway T reciimer

= Budget 2012: 90 MNOK (12 M euro) waste

Climit-Demo - administrated by
Gassnova
= 82 M NOK (11 M euro) is transferred to

the program from public funds each
year



(V) The Research Council

&% of Norway

Post combustion Norway R&D to
application

= R&D projects conducted by the
ACC (Aker Clean Carbon) and
SINTEF

=  Comprehensive program for :
the PhD program is established g&=

= Pilot constructed at Tiller
Slgnlﬁcant cost reductlon for




W, The Research Council
lof

- of Norway
-, A A

CLIVIET

CO, capture test facility at Norcem’s cement
plant in Brevik, Norway

Pre-project on the design of test facilities for post-combustion CO,
capture from cement production

Norcem A/S, HeidelbergCement og ECRA (European Cement & Research
Academy)

2010 - 2011, 13 500 kNOK/ 50 % support from CLIMIT

Technologies:
= Aker Clean Carbon, amine
= Alstom Carbonate looping and Chilled Ammonia
=  Small scale testing of membrane technology

Focus on utilization of waste heat from the cement production

Phase II (2012- 2016) - currently application to Climit on construction
and testing
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(Va The Research Council
&Y of Norway

CLIVI
Innovative capture technologies — BIGCO2

BIGCO?2 is an international e e

collaborative research project lead by

SI

Achievements have been obtained:

BIGCO2 has contributed to SINTEF’s

NTEF in the period 2007-2011

Membranes

CLC - Chemical looping
combustion

Pressurized combustion
Improved post combustion
Power cycles

international standing within CCS R&D
and laid the basis for several new
important projects
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(o f) The Research Council
¥ of Norway

_ Longyearbyen CO, lab

W The well is drilled

The reservoar is tested with water injection
Injection of CO, is planned

Increased knowledge about injection of CO,, the reaction and flow of
CO, in the reservoar




W, The Research Council
%

- of Norway

Risk assessment of CO,-storage

B MatMoRA: Geological Storage of CO,:

Mathematical Modelling and Risk —==
Assessment
aquifer 30 m
B Project manager: UiB A -
injection well leaky well

B Partners: SINTEF, Univ. Stuttgart,
Princeton Univ., Hydro, Statoil, Shell

LR R
® Budsjett: 20,5 mill NOK (2007-11) --l:::;;‘“f“:“?f’“';;;;;;:;} L

B Results: Developed analytical and C"E”"'/:"E\H - |- E/ aquter o
numerical tools to be used fir risk Vel oo

assessment related to CO,-storage B e

Pag. 107 Pag. 107



(Va The Research Council
&¥ of Norway

Guidelines for CCS

= Project leader: DNV

= 3 projects on guidelines for
CCS:

= Qualification of new CO, capture
technology

= Transmission of dense, high
pressure CO, in submarine and
onshore pipeline

= The CO, QUALTORE Guideline

= Qualification of sites and
project for geological
storage of CO,

= www.dnv.com/co2qualstore/
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W, The Research Council
%

of Norway

Centres for
Environment-friendly
Energy Research

NOWITECH, Offshore
wind technology

DREN, Renewable
energy systems

_~ ZEB, Zero emission buildings

CENSES, Social science

SOLAR UNITED,
Solar cell technology

NORCOWE, Offshore CICEP, Social science

wind energy

_ W CREE, Social science
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CenBIO,
Bioenergy Innovation
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(Za The Research Council

of Norway

ECCSEL - a pan-European distributed research
infrastructure

. Norway (NTNU, SINTEF, RCN)
. France (IFPEN & BRGM)

. The Netherlands (TNO)

. Germany (DLR)

. United Kingdom (BGS)

. Switzerland (ETHZ)
. Spain (CIUDEN)

. Italy (OGS, ENEA)

. Greece (CERT/ISFTA)

Estimated construction costs: 200-250 mill. Euro

I = B3R ] = i

10. Poland (PGI-NRI)

"ECCSEL s R
= B 13


http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri

(Z} The Research Council

of Norway

Nnordocn

Top-level Research Initiative

TFI - NORDICCS

= NORDICCS is the Nordic CCS research and innovation

platform involving the major CCS stakeholders in the five
Nordic countries

= Duration: 4 yrs
= Budget: 46 million NOK

NORCEIM

B @‘7 HEIDELBERGCEMENT Group
2 L e EEE §E=

ta
SGU L. GZZO H NI

p————— £ i NTNU - Trondheim
l ‘ T I Swedish Environmental Norwegian University of
Research Institute Science and Technology
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W, The Research Council
Lol

of Norway

Large CCS projects in Norway

= Large capture pilot - TCM

= TCM (Technology Center Mongstad)
with capacity 100 k ton/yr will be in
operation spring 2012

= Full scale project

= Full scale CCS at the Mongstad
refinery is planned with decision of
investment at latest 2016

= Offshore projects

= Sleipner: 1 million ton CO, stored
annually since 1996.

= Snghvit: 0,7 million ton CO, will be
stored annually stored at full operation

= CO, is separated from natural gas in
both projects
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(\Z} The Research Council

of Norway

Summary/Conclusion

The Technology Center Mongstad - the world’s largest
CCS test facility

Although on a smaller scale , there has been done
considerable investments in CCS research
infrastructure in Norway the recent years (Climit, FME)

New projects are starting up (NORDICCS, ECCSEL)

Further interaction between TCM and the research
community will follow

More knowledge is still to be extracted from the
ongoing full scale and demo CO,-storage projects

R&D-efforts are still needed to:

 Mature the existing technology and reduce costs
 Develop new technologies

*.. Introduce the concept of large underground CO,-storages e

w




Pag. 114 Pag. 114

Pag. 114 Pag. 114



Pag. 115 Pag. 115

SLEIPNER: 16 YRS OF suB SEA BED CO, STORAGE
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NORWAY PUNCHING ABOVE IT’S WEIGHT IN CCS

Pag. 116

Oil and energy cluster

R&D based industrial
development

Financial resources

Making fossil fuels sustainable

A driving force vs. the climate
challenge
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GASSNOVA SF
THE NORWEGIAN STATE ENTERPRISE FOR CCS

CLIMIT : R&D programme
— R&D Grants

Projects

— Demo projects

— Govt/Industry Partnering

Advisor to the authorities
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CCS IN NORWAY - STATE INVOLVEMENT

Commercial market,
Industry involvement

2012

20XY
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CCS FOR A BETTER CLIMATE

International deployment

Reduced cost and risk

Framework conditions

Acceptance in society

Early CCS Demo

R&D and tech. verification
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PROJECTS

e CO, Technology Centre Mongstad (TCM)
— Opened May 7th 2012

* Full-scale CO, Capture Mongstad (CCM)
— Concept decision and technology qualification
— FID 2016

 Transport and storage Mongstad

* Norwegian CCS Study
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CO, TECHNOLOGY CENTRE IMONGSTAD (TCM):
AMBITIONS

Verify CO, capture technology
owned by vendors

Reduce cost and risk
Development of market

International deployment

Photo 20 April 2012
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complex

Chilled Ammonia plant

PagPH4oto 20 April 2012

Seawater

Electrical
substation

Area for future
development
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Amine
plant
Utilities
Piperacks
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CO,TECHNOLOGY CENTRE MONGSTAD

CAPACITY 100 KT/YR

Pag. 125

FLEXIBLE CONCEPT Treated
]exhaust gas

CO, 3.5% : CO,

Power plant * : > v\ Amine "
Treated
exhaust gas

CO, 12.9% CO

» Chilled Ammonia ——

Refinery cracker

3rd slot — future

P.(HP design capacity of 280MW electricity and 360MW heat
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15.12% 20% 2.44% 2.44%
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PRESS CLIP
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INTERNATIONAL COOPERATION

* International deployment of technology:
— R&D&D projects potential funding by CLIMIT

— Participation in international demo (TCM) and full scale
projects (CCM)

— Vendors and technology users
— A world market for technology

e A functioning market:
— Harmonized framework conditions and regulation
— Carbon price
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POLL ScALE CO, CAPTURE MONGSTAD (CCM)
INVESTMENT DECISION 2016

TECHNOLOGY QUALIFICATION PROGRAMME
e Amine technologies:

— Aker Clean Carbon AS (Norway)
— Mitsubishi Heavy Industries LTD (Japan)

— Powerspan management Company LLC (USA), with
Huaneng Clean Research Institute (China)

e Chilled ammonia technology:
— Alstom Carbon Capture Gmbh (Germany)

e Amino acid salt technology:
— Siemens AG, Energy sector (Germany)
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Thank you for your attention
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Allegato 2.

Partecipazione alla IEA (International Energy Agency)
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agenda della riunione del Working Party on Fossil Fuels
presentazione attivita in Italia
nota sulla situazione del Progetto Porto Tolle

statement della Piattaforma tecnologica europea ZEP al COP17
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For Official Use

International Energy Agency
Organisation for Economic Co-operation and Development

Pag. 135

IEA/CERT/FF/WP/A(2011)2

Dist

November 2011

INTERNATIONAL ENERGY AGENCY
COMMITTEE ON ENERGY RESEARCH AND TECHNLOGY

WORKING PARTY ON FOSSIL FUELS

Agenda for the Sixty-First Meeting

12-13 December 2011

English Text Only

Keith Burnard

Senior Energy Technology Specialist
Energy Technology Policy Division
International Energy Agency

Tel: +33 140576785
Fax: +33 140576759
E-mail: keith.burnard@iea.org
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IEA/CERT/FF/WP/A(2011)2

DRAFT

The 61° WPFF meeting will be held in Paris, France, 12 - 13 December 2011.

13:30-
15:00

15:00-
15:30

15:30-
17:30

17:35

Agenda of the 61 WPFF Meeting
Monday, 12 December 2011

OPENING AND FORMALITIES
Session 1. Opening and Formalities

1.1 Welcome to the 59™ WPFF Meeting
Mr. Jostein DAHL KARLSEN, WPFF Chair

1.2 Adoption of the Agenda IEA/CERT/FF/WP/A(2011)2
Note by the IEA Secretariat

1.3 Draft Minutes of the 58" WPFF Meeting IEA/CERT/FF/WP/M(2011)2
Note by the IEA Secretariat

1.4 Welcome to IEA
Mr. Lew FULTON, IEA Secretariat

1.5 Report from the Committee on Energy Research and
Technology (CERT)
Mr. Bert STUIJ, The Netherlands

Coffee break

IEA ACTIVITIES
Session 2. IEA Activities

2.1 World Energy Outlook 2011
Mr. Pawel Olejarnik, IEA Secretariat

2.2 Energy Technology Perspectives 2012
Mr. Markus WRAKE, IEA Secretariat

2.3 Coal and Gas Markets Outlook
Mr. Laszlo VARRO, IEA Secretariat

2.4 TBC
TBC, IEA Secretariat

Wrap-up Day 1 and announcements

Close Day 1
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09:00-
10:15

10:15-
10:45

10:45-
12:15

12:15-
13:45

13:45-
15:30

Pag. 137
IEA/CERT/FF/WP/A(2011)2

DRAFT
Tuesday, 13 December 2011

WPFF STRATEGY AND WORK PROGRAMME
Session 3 — Activities of the IEA’s CCS Unit

3.1 Incentive policies for CCS
Mr. Wolf HEIDUG, IEA Secretariat

3.2 CCS in China - status and challenges
Mr. Dennis BEST & Ms. Ellina LEVINA, IEA Secretariat

3.3 CO2-EOR and CO2 storage - taking stock of issues
Mr. Sean MCCOY, IEA Secretariat

Coffee break

Session 4. High-level Policy Dialogue on CCS Implementation

4.1 Update on Joint Activities with China
Mr. Keith BURNARD, IEA Secretariat

4.2 Prospects for CCS Demonstration in the UK
TBC, DECC, UK

4.3 Stakeholder Perspectives in the UK
Mr. Jeff CHAPMAN, UK

4.4 Australian Policy on Carbon Pricing
Ms. Niki JACKSON, Australia

Lunch

Session 5 — Next Generation Fossil-Fuel Technologies

5.1 German R&D programme
Mr. Hubert HOWENER, Germany

5.2 Technology Routes to Future Fuels — Commercial
Perspectives of Gas to Liquid and Coal to Liquid Energy
Supply

Mr. Andreas EKKER, Shell

5.3 Report of Visit to Shenhua’s DCL Plant
Mr. Jostein DAHL KARLSEN, Norway

5.4 Economics of Coal Liquefaction
Mr. Laszlo VARRO, IEA Secretariat
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IEA/CERT/FF/WP/A(2011)2

DRAFT

15:30-

16-00 Coffee break

5.5 European Shale Gas
TBC, Poland

16:20-  WPFF TECHNOLOGY NETWORK
17:00 Session 6 — Reports from Delegates, Implementing Agreements and Expert Groups

6.1 Update on EC Fossil Fuel-related Activities
Mr. Pierre Dechamps, EC

6.2 European Commission — Update from RTD
Mr. Vassilios KOUGIONAS, EC

6.3 CCCIA and GHG IA
Mr. John TOPPER, CCC IA

17:00- CLOSING SESSION
17:15 Session 7 — Wrap-up by chairman

7.1 Date and location of next meeting
Mr. Jostein DAHL KARLSEN, Norway

17:15 End of Meeting
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ron NEWTEG AR Sixty-First Meeting

SUSTAINABLE ECONOMIC DEVELOPMENT

CCS in Italy within EU frame work:
EERA Joint Programme and Industrial Initiative

Giuseppe Girardi

ENEA
Sustainable fossil fuels and CCS

International
SOTACARBO ° Energy Agency
vicePresident 1€a

giuseppe.girardi@enea.it
12 - 13 December 2011, Paris
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ENEA research centres and Sotacarbo

2 AGENZIA NAZIONALE

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

activities
R/D/D
_ Support/advice for MSE and Government
Ispra Brasimone

Research Centre  Research Centre European context: Ell, EERA, ZEP, FP7
>

Bologna

Saluggia Research Centre

Research Centre

S. Teresa

Faenza
Research Centre

Research Centre

Casaccia

Research Centre Monte Aquilone

Experimental Facility

Rome
Headquarters Brindisi
Research Centre

Frascati
Research Centre Trisaia
Research Centre

Portici
Research Centre

¢ Sotacarbo

International
° Energy Agency
1ea’
g. 140
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CCS: a key solution for the EU

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Greater energy Growth in
efficiency renewables ‘ O
CCS of the required
needs to global GHG
deliver cuts by 2050!

International
Energy Agency

iea
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Power Generation and CCS in Italy

0 We had a clear vision for power generation in the decade:

> 25% nuclear CANCELLED
> 25% coal

> 25% renevables

> other: fossil fuels

NEW COAL POWER PLANTS:
Torre Valdaliga Nord (near Rome): started

Porto Tolle: authorizations ongoing; post combustion DEMO

Other coal power plants planned

v VWV VWV V

1 coal plant to be realized in Sardinia, with CCS

International
Energy Agency

iea
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CCS: the italian policy

Law n.99 on “Regulations for the development and
internationalization of enterprises and on the subject of energy:

® allowing the implementation of demonstrative projects on CO2 capture,
and permanent storage of CO2 into suitable deep geological formations;
® realizing a coal fired with CCS demo plant in Sardinia region

® R/D Plan for industrial innovation

Other national initiatives
® Funds to Sotacarbo and Carbosulcis for common project with ENEA
® R&D national programs —on CCS - for the next four years
® Strong demonstration initiatives

» ENEL/ENI

» Sulcis integrated project - feasibility by ENEA/Sotacarbo
» Sotacarbo/ENEA, firstly pilot iea Energy Agency

Pag. 143 Pag. 143



Pag. 144

Transposition of Directive 2009/31

® Transposition has been done (decree n. 162, Sptember 2011) after a
wide consultation with stakeholders, mainly regional governments and
local administrations: now Italy is one of the two members States in
Europa that have approved a national transposition law.

® A national committee will manage CO2 storage activities.

® Ministry of Economic Development will store and manage all the data
concerning exploitation and storage activities of CO2.

International
Energy Agency

iea
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Italian programme on CCS

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

NATION. REGIONAL EC
project/ FUND FUND FUND
responsible Electr. Energy R&D (Sardinia)
System | Strategy Progr.
Porto Tolle NER 300
DEMO ENEL-ENI other
Sulcis 400 MWe X NER 300
Sotacarbo/ENEA other
Precomb (and coal-to-liquid) X X other
Sotacarbo/ENEA
CBM-ECBM in Sulcis basin X X other
PILOT Carbosulcis-Sotacarbo-ENEA
Brindisi post comb other
ENEL
Oxycomb other
ITEA - ENEA
pre-comb X X X
ENEA-Sotacarbo-ERSE
post-comb X X X
R&D ERSE-ENEA-ENEL
oxy-comb X X
ENEA-ITEA-SOtacarbO'CNR IEntcrnaRonaI
° nergy Agency
ECBM-wells-aquifers X X X 1€a
Pag. 145 Pag. 145
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EU - Ells: European Industrial Initiatives

€ To strenghten Research and industrial innovation in the energy sector

& To decrease costs and improve performances

Iniziative already started:

d European Wind Initiative

d Solar Europe Initiative (sia fotovoltaico che termodinamico)
d European electricity grid initiative

3 Sustainable bio-energy Europe Initiative

& CO2 capture, transport and storage

Qd Sustainable nuclear fission initiative

A Fuel cells and hydrogen

d Energy efficiency

a Smart Cities initiative Enegy Agency

iea
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EU - EERA CCS Joint Programme

/

% Lower costs and higher efficiency

Objectives B :
% public awareness and acceptance
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Program structure

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

International
° Energy Agency
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European Carbon dioxide Capture and Storage Laboratory Infrastructure [Etympsesrs e

International
. Energy Agency

1€a
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Main activities of national R/D Programme

AGENZIA NAZIONALE
R LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

O “CERSE’: technology innovation of the electricity system. Pre/post/oxy

comb.

[T 2

[T 2

Iy

1y

[ J

-3

3

Combined production of hydrogen & power with CCS

Capture (pre and post combustion) technologies: sorbents/solvents/membranes
Coal to liquid / Plant integration

Feasibility analysis for a demonstrative power plant in Sardinia, with CCS

Oxy combustion: modelling and advanced tests

ECBM Site-Tests in Sardinia Sulcis Area)

Italian national road-map on CCS; public acceptance

a “Industry 2015 - Industry-oriented R/D program

= advanced MILD combustion in coal oxyfired power plants.

Q “Law 99/2009”

1

R&D programme for industrial innovation; support to demo projects

O PNR ( to be launched)

Energy Agency

iea

= Research projects v, 150
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ZECOMIX test plant

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

30 kg/h coal

International
° Energy Agency

1€a
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Sotacarbo pilot plant

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Pilot gasifier

Wet scrubber Flare

—b

International

700 kg/h coal jeq) Ve
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Sotacarbo bench scale plant

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

30 kg/h coal iea Energy Agency
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H2 combustion at ENEA

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
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MICOS test plant

IDEA tfest plant

International
Energy Agency

iea
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ZEPT: Zero Emission Porto Tolle (ENEL) p.

PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Project goal
To retrofit one 660 MW, coal fired unit of Porto Tolle power station with

CO, post combustion capture equipment and start CO, underground
storage in an off-shore saline aquifer by 2015

Porto Tolle power

Porto Tolle
Power plant

COAL UNIT

STRIPPERS

CO, storage area

REBOILER

STORAGE TANKS

International

FUEL GAS ABSORBER Energy Agency

DESULFURIZATION ie
Pag. 1565
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ZEPT: Zero Emission Porto Tolle (ENEL)

AGENZIA NAZIONALE
PER LE NUOVE TECNOLOGIE, LENERGIA
E LO SVILUPPO ECONOMICO SOSTENIBILE

Demo main features

Type of Project

Power generation
Primary fuel

Secondary fuel

Power Generation Tech
% of flue gas treated
CO, Capture Tech

Stored CO,

CO, Capture rate
CO, Storage solution
Storage location

CO, value chain

Pag. 156

Retrofit
660 MWe

Bituminous coal

STRIPPERS

Biomass
USC-PC
40%

Post Combustion
Capture with Amine

Up to 1 Mt/y

90%

Deep saline aquifer
North Adriatic Sea

Pure storage

International
Energy Agency

iea
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ZEPT: permitting and roadmap

 5genuary’11 - Ministry of economic development: authorization for
porto tolle power plant, coal fired with biomass co-combustion

e 23 may ‘11 - National State Council: environmental authorization,
already obtained (2009) repealed

— Lack of comparative analysis with gas fired power plant

— Difference between CO emission limits stated in the environmental
authorization not justified

e 5July ‘11: ENEL: restart of Environmental authorization procedure
requested

e 15July’11 - parliement: new article (in more general law) approved

* 5 August —regional government of Veneto: modification to regional
law on protected ares approved

* 3 Nov ‘11 — ENEL: supplementary documentation sent
By first half of 2012: starting of procedure for CO2 injection in the

storage site Y
Pag. 157 19—% 157
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400 MWe coal plant with CCS in Sardinia

AGENZIA NAZIONALE
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International
° Energy Agency

1€a

national grid

e

electrical
energy

Power Staticn
with CO» Capture

carbon
dioxide

methane

Depleted Oil
or Gas Reservoirs

plant size: 350-450 MW,

(italian law n°9 23/07/2009)

21d Sino Italian
Scientific Meeting
Pag. 158

Deep Saline
“Aquifier
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The Sulcis coal basin

onshore extension: ~700 km?

offshore extension: ~700 km?2
about 600 Mt of sub-bituminous coal

Cagliari

Carbonia n

Porgpvesme
[

International
Energy Agency

iea
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Sulcis coal

ultimate analysis

Carbon 53.17
Hydrogen 3.89
Nitrogen 1.29
Sulphur 5.98
Oxygen 6.75
Chlorine 0.10
Moisture 11.51
Ash 17.31
LHV (MJ/kg) 2083
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New CO2 storage project

CO2 storage in Sulcis area
ECBM/aquifers pilot tests

2 The project is aimed at testing, at pilot scale, CO2 storage in deep coal
layers and in the underlying aquifers in the Sulcis coal area, located in
South-West of Sardinia Region-Italy, managed by Carbosulcis.

2 The presence of two superimposed formations that are both appropriate
for CO, storage (ECBM and deep aquifers) is unique in Italy, a situation
which provides additional safety in the form of a secondary, higher-level
barrier should storage be conducted in the lower unit

International
Energy Agency

iea
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Thank you for your attention

Giuseppe Girardi
giuseppe.girardi@enea.it
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Descrizione e obiettivo del progetto

Il progetto ZEPT (Zero Emission Porto Tolle) é finalizzato alla realizzazione e all’esercizio
sperimentale per 10 anni di un impianto dimostrativo per la cattura, il trasporto e lo
stoccaggio geologico permanente della CO,. L'impianto catturera la CO, prodotta da
250 MWe della sezione 3 del costruendo impianto a carbone pulito di Porto Tolle, per un
totale di 10 Mt di CO» in 10 anni (circa 1Mt I'anno). La CO; cosi catturata verra trasportata
con una pipeline appositamente costruita, per venire poi iniettata e stoccata
permanentemente in un acquifero salino profondo offshore.

Grazie al progetto ZEPT sara dunque possibile dimostrare su scala industriale la
tecnologia della cattura post-combustione, attualmente in fase di test in scala pilota
nell’impianto di Brindisi (~10 MWth, uno dei piu grandi al mondo). La realizzazione e
'esercizio sperimentale dell'impianto pilota di Brindisi fanno parte della prima fase del
progetto ZEPT, attualmente in corso.

La tecnologia della post combustione che verra dimostrata con il progetto ZEPT riveste
una particolare importanza, perché, a differenza di altre tecnologie, pud essere applicata
anche ad impianti esistenti. Questa tecnologia, associata all'incremento dell’efficienza
degli impianti a carbone (oggetto di ricerca da parte di Enel), apre ad un uso piu ampio di
questo combustibile riducendone I'emissione specifica di CO,, in particolare in questa fase
di riflessione sul futuro del nucleare.

Il progetto ZEPT, inoltre, verra realizzato applicando la CCS all’impianto a carbone pulito
di Porto Tolle. Questa centrale sara caratterizzata da un‘altissima efficienza e potra
impiegare biomassa in co-combustione con il carbone (fino ad un massimo del 5% in
potere calorifico su due sezioni), consentendo di dimostrare la fattibilita di impianti ad
emissioni nulle (o addirittura negative grazie al contributo della biomassa).

Permitting

Il 5 gennaio 2011 & stato ottenuto il Decreto dal MSE n. 55/01/2011 per l'autorizzazione
alla realizzazione del Progetto di conversione della centrale di Porto Tolle nella
configurazione con alimentazione a carbone e biomasse in co-combustione.

Il 23 maggio 2011 il Consiglio di Stato ha emesso la Sentenza n. 03107 che ha annullato
il DEC/VIA n. 873 del 24 luglio 2009 per i seguenti motivi:

« carenza motivazionale nellesame comparativo delle alternative progettuali
(gas-carbone) previste dall’art. 30 L.R. Veneto n. 36/1997

+ scostamento non motivato tra le prescrizioni imposte allEnel dal
provvedimento di VIA relativo alle emissioni di monossido di carbonio e i
valori di riferimento indicati nel Bref (Best Available Techniques for Large
Combustion Plants Reference Document — Siviglia 2006).

[I 05 luglio 2011 ENEL ha richiesto al MATTM un ulteriore supplemento di istruttoria VIA
limitatamente ai due punti evidenziati nella Sentenza del CdS. Il 15 luglio 2011 & stata
approvata la Legge n° 111 di conversione del DL n. 98 del 6/7/2011.

Successivamente il MATTM ha comunicato I'avvio della riapertura del procedimento in
ottemperanza al disposto di cui alla pronuncia del Consiglio di Stato incaricando la
Commissione Tecnica di Verifica del’lmpatto Ambientale di esprimere il parere tecnico
con facolta di richiedere ulteriore documentazione integrativa e richiedendo inoltre alla
Regione Veneto e al MIBAC un eventuale aggiornamento del parere a suo tempo reso.

1di3
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Il 5 agosto 2011 & stata approvata la Legge Regionale n. 14 relativa alle modifiche
dell’articolo 30 della Legge Regionale n. 36 dell’'8 settembre 1997, “Norme per l'istituzione
del Parco regionale del delta del Po”.

II' 3 novembre 2011 Enel ha inviato la documentazione integrativa richiesta e il 21
novembre 2011 il MATTM ha chiesto di pubblicare.

Costi e strumenti di finanziamento del progetto

Il progetto ZEPT (Zero Emission Porto Tolle) presenta un costo complessivo di circa 1.200
M€, che includono le attivita preliminari (compreso il pilota di Brindisi), la realizzazione
dell'impianto dimostrativo in piena scala e 10 anni di esercizio.

Il progetto ZEPT (Zero Emission Porto Tolle) ha gia ottenuto 100M€ di finanziamenti dal
fondo EEPR (European Energy Program for Recovery). Tali fondi copriranno circa il 70%
dei costi relativi alla prima fase del progetto mentre il restante 30% €& finanziato con risorse
Enel. La prima fase include la realizzazione e I'esercizio sperimentale dell'impianto pilota
di Brindisi (inaugurato il 1 marzo 2011 alla presenza del commissario europeo per
'energia Oettinger e attualmente in esercizio), la realizzazione di un impianto di
liquefazione della CO2 catturata, I'ingegneria per il dimostrativo in piena scala di Porto
Tolle (cattura, trasporto e sistema di iniezione) e il pozzo esplorativo in alto Adriatico
(necessario per accertare le caratteristiche e le potenzialita di stoccaggio del sito offshore
prescelto). Ad oggi sono stati spesi 45 M€.

La fase successiva del progetto, che comprende la realizzazione e I'esercizio per 10 anni
dell'impianto dimostrativo di cattura, trasporto e stoccaggio geologico di Porto Tolle, potra
essere finanziata con risorse sia pubbliche (fondi NER300, fondi Stato Membro con
possibilita di attingere dai proventi delle aste ETS, Emission Trading System) sia private
(contributo Enel).

La tabella che segue sintetizza l'ipotesi di piano finanziario' presentata nella candidatura
per 'accesso al fondo NER300.

Costo totale 1.197
Benefici operativi (costo evitato acquisto permessi di emissione) 218
Finanziamento EEPR 100
Finanziamento NER300 327
Fondi Enel 130
Fondi Stato Membro, attingibili dai proventi aste ETS (in 13 anni, 422
di cui 3 di costruzione e 10 di esercizio)

L’eleggibilita richiede I'entrata in servizio dell'impianto CCS 4 anni dopo 'award decision
(prevista per la seconda meta del 2012).

La BEI ha attualmente in corso la due diligence delle candidature pervenute (13 per
quanto riguarda la CCS). Nell’ambito dei chiarimenti finora richiesti, & stato comunicato un
possibile impatto sui tempi a seguito degli eventi autorizzativi, ma non & stato possibile
ancora quantificare slittamenti rispetto al programma presentato (entrata in esercizio fine
2015).

! Valori nominali
2di3
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Priorita ENEL

* Avviare entro la prima meta del 2012 le procedure per la richiesta del permesso
esplorativo sul sito di stoccaggio. Questo prevede che entro tale data siano gia
operativi alcuni dei decreti attuativi previsti dal DLgs 14 settembre 2011, n. 1162. E’
necessario inoltre che l'autorizzazione venga rilasciata quanto prima e comunque
non oltre il tempo massimo previsto dal suddetto decreto (12 mesi), pena la perdita
della possibilita di finanziare il pozzo esplorativo con i finanziamenti EEPR che
dovranno essere utilizzati entro la fine di luglio 2014.

* La sospensione dellautorizzazione della centrale di Porto Tolle potrebbe
comportare una riprogrammazione dell’entrata in esercizio dell’impianto CCS oltre |l
2016, cosa che ad oggi comprometterebbe I'eleggibilita del progetto per il
finanziamento NER300. Tra le ipotesi da esplorare c’€¢ quella di individuare e
condividere con il Governo ltaliano una richiesta da inoltrare alla Commissione
Europea, finalizzata a rendere compatibili gli eventuali ritardi con I'aggiudicazione
dei fondi NER 300 per la CCS, considerati anche i ritardi degli altri progetti europei
insieme al basso valore della CO; in questo momento e, conseguentemente, la
ridotta disponibilita di fondi rivenienti dalla vendita delle quote.

* Una volta completato il ranking da parte BEI (9 febbraio 2012) e prima dell’award da
parte della Commissione, € necessario che il Governo Italiano rilanci in maniera
forte limpegno a finanziare il progetto per la quota prevista nella tabella
precedente.

3di3
Pag. 164 Pag. 164



Pag. 165

Pag. 165

Zero emissions

2

Full integration of CCS into climate deal vital

Progress required on funding, knowledge transfer and CDM rules

November 22, 2011 - The companies, scientists, academics and environmental NGOs
that together make up the Zero Emissions Platform (ZEP)' encourage Parties to the
UNFCCC to step up their efforts to reach a new global climate change agreement with
binding emission reduction commitments at the COP 17/CMP7, and stand behind all
means and efforts to this end.

CO, Capture and Storage (CCS) is a vital component for dramatically reducing GHG
emissions in all countries dependent on fossil fuels in their power and industrial sectors.
For some industrial sectors CCS is the only large-scale abatement option that can be
deployed. In addition, the use of CCS with renewable biomass is the only large-scale
technology that can remove CO, already released into the atmosphere.

ZEP believes that the following issues related to CCS must be addressed during
COP17/CMP7, to help speed up global widespread deployment of the technology:

1. Knowledge transfer of CCS technology: The global deployment of CCS can be
accelerated using knowledge sharing frameworks, such as the one developed by ZEP
in 20097 at the request of the European Commission. This work can help ensure
greater qualitative stakeholder involvement in the UNFCCC’s Technology Mechanism
in order to help Non-Annex | countries deploy CCS.

2. The UNFCCC Green Climate Fund should recognise CCS and provide for its funding
as a crucial abatement option.

3. CCS in CDM: The modalities and procedures proposed for CCS projects under the
CDM should be adopted, thereby creating the rules and procedures to enable the
permanent storage of CO, also in Non-Annex | countries.

4. Nationally Appropriate Mitigation Actions (NAMASs) should recognise CCS
positively and appropriately.

CCS must be widely deployed to avoid irreversible global climate change

As a firm supporter of the European Union’s clear and unconditional climate change
policy, ZEP underlines the foundation provided by the EU Emission Trading Scheme,
which encourages emission reductions by applying a price to greenhouse gas emissions.
ZEP strongly recommends that other nations introduce similar or equivalent measures to
price greenhouse gas emissions, to ensure emissions reduction goals can be met.

" The European Technology Platform for Zero Emission Fossil Fuel Power Plants supports combating climate change
through the use of a portfolio of key technologies, including CO2 Capture and Storage (CCS), renewable sources of
energy and greater energy efficiency. ZEP advises the EU on all aspects related to the demonstration and
deployment of CCS.

2 www.zeroemissionsplatform.eu/information.html/publication/55-zep-ccs-knowledge-sharing

European Technology Platform for Zero Emission Fossil Fuel Power Plants 1

38/40 Square du Meeus info@zero-emissionplatform.eu
1000 Brussels, Belgium www.zeroemissionsplatform.eu
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In order to keep global warming below 2°C — cost-effectively — CCS must provide almost
20% of the global emission cuts required by 2050, according to the International Energy
Agency (IEA). Indeed, the costs of doing so without CCS are estimated to be over 70%
higher. While a gradual move toward achieving the 2°C goal would require a US$36.5
trillion investment in energy infrastructure by 2035, the IEA also estimates that a 10-year
delay in introducing CCS would add another $1.1 trillion.

ZEP’s groundbreaking study® to establish a reference point for the costs of CCS in the EU
from the early 2020s indicates that the EU CCS demonstration programme will not only
prove the costs of CCS, but provide the basis for future cost reductions, enhanced by the
introduction of second- and third-generation technologies. CCS is therefore on track to
become one of the key technologies for combating climate change — within a
portfolio of technologies, including greater energy efficiency and renewable energy.
Recent reports such as the IEA’s “Projected Costs of Generating Electricity - 2010
indicate that the costs of post-demonstration CCS with coal (€70-90/MWh) and gas (€70-
120/MWh), as presented in ZEP’s study, will be cost-competitive with other low-
carbon power options, including on- and offshore wind, solar power and nuclear.

ZEP has worked closely with the European Commission and EU governments to facilitate
the development of CCS in Europe in the power sector and energy intensive industries
sector. It is particularly critical to deploy CCS broadly in Non-Annex | countries as rapid
population growth and increasing access to energy and electricity is leading to a
significantly greater consumption of fossil fuels. The deployment of CCS is vital if this
increased fossil fuel consumption is not to lead to irreversible climate change.

The significant funding gap for CCS must be bridged; CO, storage rules under CDM

The size and capital-intensive nature of CCS projects means there is a considerable
funding gap for most projects and this is inhibiting the development of the technology. The
European experience shows the importance for CCS of putting a price on CO, emissions -
to reduce the funding gap of projects - and to create supplementary funding mechanisms
that can support projects.

We do not have the luxury to wait for a sufficiently high and predictable global carbon
price to make CCS competitive with unabated CO, emissions from power plants and
industrial facilities. A recent study by the World Bank found that, to date, CCS has so far
received less than 0.001% of available funds from the main channels for climate finance.

ZEP therefore calls on Parties to urgently increase incentives for CCS projects, in both
Annex | and Non-Annex | countries. At COP17, Parties can take an important step for
CCS by adopting the modalities and procedures for CCS projects under the CDM thereby
creating the rules and procedures to ensure the permanent storage of CO; to prevent

3 www.zeroemissionsplatform.eu/library/publication/165-zep-cost-report-summary.html

* www.iea.org/publications/free_new_Desc.asp?PUBS_1D=2207

European Technology Platform for Zero Emission Fossil Fuel Power Plants 2
38/40 Square du Meeus info@zero-emissionplatform.eu
1000 Brussels, Belgium www.zeroemissionsplatform.eu
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climate change. The greatest benefit of such modalities and procedures will go far beyond
potential CER credits under the CDM given that they will set the precedent for how CCS
can be included in other future mechanisms for low-carbon activities in Non-Annex |
countries.

In this context, it is important that the UNFCCC Green Climate Fund recognises CCS and
provides for its funding as a crucial abatement option. Non-Annex | countries should
independently encourage CCS-related projects that are appropriate for their national
circumstances and can help develop the required transport and storage expertise and
infrastructure for a future broad deployment of CCS. CCS should be reflected positively
and appropriately in Nationally Appropriate Mitigation Actions (NAMAS) registered under
the UNFCCC if the technology is to fulfil its role as a potentially significant mitigation
option. Such actions will display the feasibility and affordability of CCS, assisting efforts to
ensure binding emission reduction commitments are politically acceptable in fossil-fuel-
rich countries.

For all media/further enquiries, please contact:

Eric Drosin

Director of Communications

Tel.: +32-(0)493-511-982

Email: edrosin@zero-emissionplatform.eu

European Technology Platform for Zero Emission Fossil Fuel Power Plants
38/40 Square du Meeus info@zero-emissionplatform.eu
1000 Brussels, Belgium www.zeroemissionsplatform.eu
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Allegato 3.
Partecipazione al Global CCS Institute (GCCSI)

accelerating CCS: 2013 — 2017 five-year strategic plan
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GLOBAL

CCS

INSTITUTE

ACCELERATING CCS: 2013 — 2017
FIVE-YEAR STRATEGIC PLAN

July 2012

Draft for Member discussion and feedback
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DRAFT FOR MEMBER
DISCUSSION AND FEEDBACK

T
EXECUTIVE SUMMARY

The purpose of this draft Five-Year Strategic Plan is to outline the future mission of the Global CCS
Institute. It focuses on the Institute being a Member-driven, fit-for-purpose organisation that will build on
its track record to advance the successful demonstration and deployment of carbon capture and storage
(CCS) so that the technology can play a vital role in the world’s move to a low-carbon economy. As part of
this, the Institute is developing a diversified funding model to meet Member requirements. The Institute
is uniquely placed to act as a global champion for CCS, having developed experience and expertise since
2009.

International agencies confirm that CCS is a vital part of a portfolio of cleaner energy solutions.
Nevertheless, progress on CCS has been slower than expected. Fossil fuels will continue to underpin the
world’s future energy and industrial production mix. Compounding this lack of progress is a relatively low
profile and understanding of CCS by the wider community.

Building on its solid track record, the Institute has developed the following Strategic Framework to tackle
the challenge of advancing CCS in both the developed and developing world:

1. Authoritative knowledge sharing: the Institute will generate, collect and share information,
experiences and lessons learnt with the international CCS community by connecting people and
networks;

2. Fact-based, influential advice and advocacy in support of the demonstration and deployment of CCS:
the Institute will inform and advise global audiences about CCS and low-carbon policies to advance
understanding of the technologies as well as appropriate incentives, funding, financing and risk
solutions; and

3. Strengthening the capacity for CCS implementation: the Institute will address a range of complex
challenges that impact CCS development, including appropriate policy and regulatory frameworks,
establishment of effective business cases, and building capacity in developing countries.

Outcomes of this Strategic Framework will be:

= increased public understanding and acceptance of the important role of CCS in reducing global
carbon dioxide emissions;

= increased government support for CCS with widespread policy adoption; and
= increased technical readiness of CCS and improved project economics.

In pursuing these goals, the Institute will build on its track record as an independent, ‘public good’
organisation, focused on activities of value to its Members. It will maintain and develop this through a
new funding and business operations model that:

= maintains a broad Membership base including companies, governments and not-for-profit
organisations and is focused on both the developed and developing world;

= is funded by a Membership fee structure that is scaled to fit this diverse mixture of organisations.
This would be supplemented by additional contributions to support specific activities and by some
commercially-based services to meet the needs of Members; and

= s actively engaged with its Members in setting direction and priorities to ensure all activities add
value.

The Institute will seek to actively collaborate with other key international, regional and national
organisations to undertake complementary activities and broaden Member value. An extensive period of
consultation is underway and will include a series of opportunities for Member feedback to shape future
plans and priorities.

- ___________________________________________________________________________________________________________________________________________|
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INTRODUCTION AND PURPOSE

Fossil fuels will continue to be an important part of the world’s future energy and industrial production
mix. CCS is the only technology available to significantly mitigate emissions from large-scale fossil fuel
use. However, the rate at which CCS projects are progressing into construction and operation is slower than
expected. Compounding the lack of progress is a relatively low profile and understanding of CCS by the
wider community.

Figure 1: Global primary energy consumption is still underpinned by fossil fuels
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2000 4+—

1000 4+— .

Mtoe - -_

OIL COAL GAS NUCLEAR HYDRO BIOMASS OTHER
AND RENEWABLES

Mtoe = millions of tonnes of oil equivalent WASTE

Source: International Energy Agency, World Energy Outlook 2011

The purpose of this draft Five-Year Plan is to outline the future mission of the Global CCS Institute in
supporting its Members to accelerate the successful demonstration and deployment of CCS. As part of this,
the Institute is developing a diversified funding model to meet Member requirements. An extensive period
of consultation with Institute Members is underway, enabling Members to shape the Plan and the Institute’s
priorities.

The consultation process will provide the opportunity for all Institute Members to give specific feedback,
including at the Institute’s Members’ Meeting in October 2012. The target is to finalise the Strategic
Plan by the end of 2012. Implementing the Strategic Plan, especially those aspects related to building
a sustainable, Member-driven organisation, will continue into 2013, again with extensive Member
consultation.
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OUR VISION OF SUCCESS:
ENABLING THE DEMONSTRATION OF CCS

The Strategic Plan frames the Institute’s activities around three Strategic Objectives designed to facilitate
the acceleration of CCS demonstration and deployment globally:
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= authoritative knowledge sharing — connecting people and networks;

= fact-based, influential advice and advocacy — global reach, regional focus; and

= strengthening the capacity for CCS implementation — improving full-chain readiness.

The success of these activities and the value associated with Institute Membership is based around two
related components:

= the positioning of CCS as a key technology in the transition to a low-carbon economy, where
the Institute’s role is as an ‘influencer’ in advancing key policy, technology and market support

frameworks for progressing CCS projects; and

= the Institute delivering value for Members and stakeholders based on its expertise, advocacy and
knowledge sharing networks, thus becoming the core international resource on CCS.

Figure 2: Key success measures for the Five Year Strategic Plan
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POSITIONING OF CCS
IN THE MOVE TO A
LOW-CARBON ECONOMY

CCS is included under international climate
change agreements and associated support
mechanisms, and international policy settings
acknowledge and support CCS as a clean energy
technology option.

Consistent with international climate change
agreements, national policy settings are in place
to establish a business environment conducive
to CCS deployment (including appropriate price
signals and support mechanisms to accelerate
CCS projects) in all key CCS countries and
evolving more broadly.

There is a high level of public understanding
and acceptance of CCS as an important
technology in reducing carbon dioxide
emissions.

There is critical mass of operational projects
by 2020 demonstrating at scale the integrated
application of CCS technologies across the
capture, transport and storage chain as well
as a growing number of projects in the
development pipeline.

DELIVERING VALUE
FOR MEMBERS AND
CCS STAKEHOLDERS

The Institute is engaged at senior levels of
government and industry and is the pre-eminent
body for linking industry, government and other
stakeholders on CCS-related matters through:

e facilitating global-level dialogue among
senior government, industry and NGO
representatives;

e providing the key influential voice for CCS in
climate and energy policy fora; and

e being the leading independent adviser on
CCS matters including policies, markets,
acceptance and project status.

The Institute is the internationally respected,
first choice source of CCS information and
knowledge, facilitating project and policy
engagement networks across the globe.

The Institute is supported by an active,
broad-based Membership engaged in setting
priorities and direction through established
processes.

The Institute’s new business model is fully
operational and the organisation is

fit-for-purpose, being focused on efficiency,
effectiveness and supporting its Members.
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THE INSTITUTE AS THE GLOBAL CHAMPION FOR CCS

The Institute stands out as having the strongest organisational characteristics to perform these tasks

and champion CCS on a global basis on behalf of and alongside the CCS community. Its independence
and presence in all key regions make it ideally placed as the pre-eminent global institution to act as a
value adding bridge between senior policy makers, project proponents and other key organisations. The
Institute will seek to actively collaborate with other key international, regional and national organisations to
undertake complementary activities and broaden Member value.

The successful demonstration and deployment of CCS, as part of a portfolio of cleaner energy solutions, is
vital if the world is to achieve decarbonisation at least cost, while delivering more energy and growth.

To address the challenges impacting CCS, the Institute believes it is critical that:
= advocacy for CCS technologies and its vital role in reducing carbon dioxide emissions is maintained;

= progress of demonstration (and other) projects globally is closely monitored to inform and expedite
decision making, and to support independent analysis and advice; and

= lessons learnt and best practices from these first-of-a-kind projects are shared as widely as possible
among stakeholders.

There is no equivalent global CCS organisation that matches the Institute’s combination of distinctive
competencies, distinguishing features and track record of success.

Figure 3: The Global CCS Institute Value Proposition

DISTINCTIVE KEY DISTINGUISHING
COMPETENCIES FEATURES
e CCS is sole focus e Champions the role of CCS in reducing carbon dioxide
e Global reach and networks emissions
¢ |ndependent expertise e Keeps CCS central to the policy agenda
e Extensive market knowledge e Natural go-between for CCS stakeholders
e Professional capability — full chain e Global platform for showcasing project and policy
e Extensive program and knowledge developments
management experience ¢ |ndependent, evidence-based, global advice and analysis

e Focus on demonstration projects World’s most comprehensive and up-to-date CCS

projects database

e Qutputs tailored to suit the diverse range of Member
organisations

e Only global CCS organisation with broad-based Membership
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Institute expertise vital to progress

In the relatively short time since its establishment, the Institute has developed a set of distinctive
competencies and distinguishing features enabling it to perform its mission through expertise, advocacy
and knowledge sharing. These competencies centre on the Institute’s global reach, its strong focus on
CCS demonstration projects, its extensive market knowledge and professional capability across the CCS
chain, its independence, and its extensive knowledge management capability.

The effectiveness of the Institute as an independent adviser, advocate, and knowledge sharing
organisation for CCS benefits from its presence in all key areas: Australia, North America, Europe, Japan
and with a China office to be established in 2012. The Institute’s presence in these regions allows it to
fully grasp regional differences that impact CCS development and to build these into its work program and
knowledge sharing, advocacy and networking activities.

Institute’s key distinguishing features

The Institute’s distinctive competencies have allowed it to:
= keep CCS central to the global climate change and energy policy agendas;
= keep the business option for CCS open;

= provide independent, evidence-based advice and analysis on global trends in CCS and showcase
global project and policy developments;

=  bridge the gap between industry and government on CCS-related matters; and
= collaborate and customise work across a wide range of organisations and activities.

Building on a track record of success

This Strategic Plan builds on a strong track record of achievement by the Institute, including:

= key leadership roles in globally-significant policy and regulatory agendas such as the Clean Energy
Ministerial, the Carbon Sequestration Leadership Forum (CSLF), the Asia-Pacific Economic
Co-operation Expert Group on Clean Fossil Energy and the Alberta Regulatory Framework
Assessment;

= an ongoing role since 2010 as a primary channel of influence on CCS-related matters in
internationally significant climate change fora, including the recent recognition of CCS in
the United Nations Framework Convention on Climate Change (UNFCCC) Clean Development
Mechanism, including advocacy and provision of expert advice to Parties and the UNFCCC
Secretariat on the development of the rules of inclusion;

= publication of the annual Global Status of CCS report, considered the world’s most comprehensive
reference source on the status of CCS projects and the impact of global policy, legal, regulatory
and cost trends;

= managment of an international capacity development program spanning over 15 countries through
participation in the governance of three CCS Capacity Building Trust Funds and the Institute’s own
efforts in undertaking scoping studies, capacity assessments and workshops in countries such as
Malaysia, India, Mexico and Vietnam;
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= provision of services for other organisations, such as administering the CCS knowledge sharing
network for the European CCS Demonstration Project Network, the Japanese Knowledge Sharing
Network and delivery of knowledge sharing and capacity building initiatives in developing countries
with grant funding of US$1,000,000 from the US Department of State; and

= the world’s most visited public website dedicated to CCS with over 1,000 visitors each working
day from most countries in the world, accessing a large range of reports, tool-kits and guidelines to
assist the full range of stakeholders on different aspects of CCS demonstration.

THE STRATEGIC FRAMEWORK OF THE
GLOBAL CCS INSTITUTE

The Institute remains committed to its mission of accelerating the demonstration and deployment of CCS.
This mission targets the pivotal long-term, public good outcome of significantly reducing greenhouse gas
emissions at least cost, and providing a diversity of low carbon-emitting fuel and feedstock choices through
the use of CCS.

Figure 4: Strategic planning framework

SOCIETAL OUTCOMES Significantly reduce greenhouse gas emissions through CCS
FROM CCS Diversity of low carbon-emitting fuel and feedstock choices

To accelerate the demonstration
INSTITUTE MISSION and deployment of CCS globally

Strengthening

INSTITUTE Authoritative Fact-based, -
STRATEGIC nowledge nfluential advice o pag )
OBJECTIVES sharing and advocacy implementation
Increased public Increased technical Ior\l/((:arr?laniiit
INSTITUTE understanding readiness of Sug ort for CCS
OUTCOMES and acceptance CCS and improved wi’?r?wides read'
of CCS project economics P

policy adoption

The value provided through Institute Membership must be linked to specific outcomes that accelerate the
successful demonstration and deployment of CCS. The following outcomes will be the focus of Institute
efforts:

= increased public understanding and acceptance of CCS;

= increased government support for the technology, with widespread policy adoption; and

= increased technical readiness and improved project economics.

The key activities to be undertaken under each of the Strategic Objectives are summarised on the following
page.
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Strategic Objective 1
AUTHORITATIVE KNOWLEDGE SHARING

The Institute will generate, collect and share information, experiences and lessons learnt by
connecting people and networks. This will enable government and industry to accelerate the uptake of
the technology, improve public awareness, reduce costs and drive innovation.

Key strategies:

= implement new, cost-effective knowledge development processes and provide content of value
to Institute Members and CCS stakeholders;

= improve analysis to boost the value-add provided from existing and prospective knowledge
assets (importantly from active CCS projects);

= facilitate knowledge exchange globally through multiple channels and networks in an
integrated and consistent fashion; and

= increase and leverage international presence, networks and linkages to maximise the timely
sharing of best practice.

Benefits to Members
= providing knowledge and information relevant to Member needs and focused on the public good
outcomes to be achieved by the Institute;

= improved efficiency and significantly reduced costs in accessing the most comprehensive,
publicly-available, global repository of reputable and world-leading information and experiences on
CCS; and

= the ability to participate in a range of digital and face-to-face events and networks to access the
latest information on the demonstration of CCS, share experiences and resolve issues.
Strength in knowledge sharing underpins Institute activities
Since its inception, the Institute has made substantial achievements from its ability to share knowledge

and provide independent, authoritative advice on CCS through:

= the most comprehensive and up-to-date global database, as well as status reporting and analysis
of large-scale CCS projects and global policy, legal and regulatory trends;

= the dissemination of over 150 publicly-available reports, tool-kits and other ‘knowledge assets’ to
assist the full range of CCS stakeholders;

= over 100 individuals providing personal insights through online media across all the key issues
impacting on CCS; and

= Institute-sponsored Member and workshop events hosted in key CCS jurisdictions across the
globe.

This has contributed to the Institute’'s website being the most visited public website of all CCS knowledge
sharing initiatives, with 20-30,000 visits per month.
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Collaboration, customisation and cost effective processes

This Strategic Plan includes a focus on improving the essential knowledge sharing processes of planning,
generation and distribution, through:

= greater collaboration with Members in planning and generating knowledge;
= customising outputs to better suit Member and stakeholder needs; and
= moving to a model where generating knowledge is more cost effective.

The international operation of the Institute, its independence and coverage of the CCS industry also places
it as the pre-eminent global intermediary and facilitator.

Activities under this Strategic Objective will centre on making the Institute the first place for people to
source reputable information on CCS, through:

= production of a wide range of targeted studies and reports based on both Member-defined
knowledge needs and insightful research and analysis, and then sharing the results of this work
among all stakeholders;

= provision of customised information to audiences not directly involved in CCS that want to access
reliable information both on the role of CCS in reducing global carbon dioxide emissions and
independent analysis of its status;

= acting as a ‘bridge builder’ to facilitate conversations and dialogue on CCS between policy makers,
project proponents and other stakeholders at senior management and operational levels, including
establishing and facilitating global networks focused on project and policy themes;

= making the Institute’s digital platform the ‘website of choice’ for other organisations to disseminate
knowledge on CCS to a global audience; and

= translation of key documents into other languages, where sufficient demand exists.

Strategic Objective 2

FACT-BASED, INFLUENTIAL ADVICE AND ADVOCACY IN SUPPORT OF THE
DEMONSTRATION AND DEPLOYMENT OF CCS

A key reason for the Institute’s formation was to create an organisation that could advise and advocate
nationally and internationally for the vital role of CCS in the transition to a low-carbon economy. To
this end, the Institute will work to inform and advise domestic and international audiences about

CCS and low-carbon policies to advance understanding of the technologies as well as appropriate
incentives, funding, financing and risk solutions.

Key strategies:
= work with stakeholders to build CCS understanding and information exchange;

= undertake CCS advocacy and messaging to build support for the demonstration and
deployment of CCS technology; and

= work with other bodies active in the field of greenhouse gas mitigation to enhance knowledge
sharing and collaboration to promote CCS technology and projects.
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Benefits to Members

= having a global voice for CCS;
= g consistent and reliable source of basic information on CCS;
= access to up-to-date information on the global status of CCS; and

= efficiency gains through reducing duplication in activities that would otherwise be undertaken on
local levels.

Thought leadership and information provision is an important service to Members, helping to leverage the
Institute’s reach and resources more widely. Measuring and monitoring the reach and impact of the media
and communication campaigns to determine the degree of stakeholder and public understanding of CCS
will be essential in tracking progress and allowing for any required modification in approach.

The need for CCS advocacy at a global level

CCS is considered a nascent technology in the early demonstration phase in the applications to which it
must be deployed in quantity if it is to effectively help combat climate change. It is generally faced with
very low levels of awareness, not only among the general public but also among many policymakers and
other key influencers.

CCS faces strong opposition from some groups, often based on its linkage to fossil fuel production and
concerns about the readiness and economic viability of the technology. Fossil fuels will continue to
underpin the global economy well into the future and the emissions from their use need to be managed.
As such, effective advocacy of the technology is essential. Prior to the formation of the Institute there
was no other international organisation with a broad-based Membership focused on the full range of CCS
activities.

Pre-eminent authority on the status of CCS

The Institute will continue to maintain the most comprehensive and up-to-date global database of CCS
projects, and use the knowledge and insights gained from these projects to inform the preparation of the
annual Global Status of CCS report. This report will remain the most authoritative source of information
on developments in CCS, including not only technology and project developments but also policy, legal,
regulatory, economic, financial and commercial issues in developed and developing countries.

Focus on building awareness and understanding

The Institute will develop an integrated media, marketing and communications approach to help build
support for the adoption of CCS among influential stakeholder groups and the general community.
This will involve collaboration with key organisations that share the goal of working towards large-scale
adoption of CCS.

A collaborative approach based on expertise and advocacy

The Institute will work with a range of organisations that can help to further these goals. It has already
developed strong working relationships with a number of key global bodies, including the International
Energy Agency (IEA) and the CSLF. The work these bodies generate can be utilised by the Institute in its
messaging and, as such, their activities are complementary to the Institute’s. The Institute can also help
these bodies in their broader roles by acting as a source of expert advice on CCS. The Institute is also
working closely with internationally-recognised social researchers in developing teaching materials that
explain the role of CCS along with other technologies in the transition to a low-carbon future.
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Strategic Objective 3
STRENGTHENING THE CAPACITY FOR CCS IMPLEMENTATION

The Institute will strengthen the capacity for CCS implementation by addressing a range of complex
challenges that have an impact on the demonstration of CCS. This includes appropriate policy and
regulatory frameworks, establishing effective business cases, building capacity in developing countries
and improving the readiness of CCS technologies.

Key strategies:

= engage with Member governments to support development and implementation of CCS policy
and regulatory frameworks;

= inform understanding of financial and commercial issues and propositions to support the
development of business cases for CCS projects;

= undertake capacity development activities to build the awareness, understanding, knowledge
and skills required to progress CCS projects in developing countries; and

= draw upon Member expertise in supporting the activities to be undertaken by the Institute.

Benefits to Members

= influencing the development of international and national policy mechanisms to help realise the
technology’s global carbon dioxide emissions mitigation potential and assisting countries to deliver
on their climate change commitments;

= improved understanding of approaches to building the business case for CCS, including up-to-date
information on the readiness of key CCS technologies;

= access to high-calibre skills and advice that can practically support the development of
demonstration projects by navigating barriers and developing solutions in a timely manner; and

= strengthening the capacity in developing nations so that a rapid uptake of CCS technology can occur
as it is demonstrated, addressing a significant portion of future emissions.

Policy focus on CCS at international level

Central to the Institute’s efforts in the policy arena is building upon its success in influencing the UNFCCC
agenda on CCS. Building on established relationships, the Institute is well positioned to play a role to
ensure that the international climate dialogue more generally, and UNFCCC negotiations specifically, retain
a core CCS focus.

The Institute will continue to engage in key opportunities afforded to UNFCCC accredited observers to
inform and shape the future implementation arrangements of the Climate Technology Center and Network
under the Technology Mechanism, the Green Climate Fund under the Financial Mechanism and remedies
to outstanding CCS issues in the CDM. This will be done through written submissions as well-as senior
Institute representation at key events and meetings.

The Institute will continue to provide evidence-based information to international and national bodies
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developing regulations and standards applicable to CCS. The Institute will also continue to facilitate the
development and roll-out of best practice guidelines and toolkits.

Business case for CCS depends on continual improvement of best practice approaches

The Institute will further develop and publish its understanding of the business cases for CCS projects,

including supportive approaches and needs for change and improvement. These efforts will be based on
the experience of leading demonstration projects and on collaborative efforts with other organisations to
inform a best practice approach.

The Institute will continue to conduct and facilitate analyses on cost trends (including key influencing
factors such as technology developments) in low-carbon technologies, and implications for the commercial
foundations of CCS.

Building capacity through projects and expertise

The Institute will continue to build capacity through a range of activities aimed at equipping individuals,
organisations and governments with the required skills and knowledge to initiate, develop and implement
CCS projects. The primary focus will be on developing countries. This will include in-country workshops on
specific topics, training courses, study tours, and the application of toolkits to aid national and provincial
governments and corporations.

Building on the knowledge and experience gained from its interactions with CCS projects and policy
makers, the Institute will work closely with the CCS community to help ensure the right preconditions are
present to support the demonstration of CCS.

The Institute is already engaged at a national level and globally in those areas where it has a professional
capability. It will continue to develop related competencies with the objective of becoming a key advisory
agency for governments, industry and communities that require information or advice on policy, regulatory,
financial and capacity development issues associated with CCS.

A collaborative approach drawing upon Member expertise and involvement

The Institute will draw more heavily upon the expertise of Members to support its activities. This will
involve not only inputting into the direction and priorities of the Institute but also active participation in
various forums, task groups and networks addressing specific CCS issues.

BUILDING A GLOBAL MEMBER-DRIVEN ORGANISATION

The Institute was launched by the Australian Government in 2009. It was established as an independent,
not-for-profit entity, owned by its Members and registered as a public company. The Institute now has 349
government, industry and general Members from over 40 countries. This achievement in itself highlights
the significance of the Institute’s mission to the global community.

The Australian Government provides almost the entire funding for the Institute, having committed

a total of AU$305 million from inception through to 2017. The basis of this support was to provide
sufficient funding to successfully launch the Institute as a global organisation to foster the demonstration
and deployment of CCS. After this initial seed funding it was always planned that the Institute would
ultimately become self-sustaining.
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The Institute has now reached the stage where it must begin transitioning towards that self-sustaining
global organisation. Annual budget allocations to the Institute under its funding agreement with the
Australian Government will reduce from 2012-13 and fall to AU$2.5 million in each of the final two years
of the agreement (2015-16 and 2016-17).

The Institute is seeking to implement its new funding and business operations model well in advance
of 2015 so that it can secure key resourcing and develop work programs, governance arrangements and
organisational structures in line with the new business model.

An indicative annual budget of around AU$25 million is presently targeted for undertaking the activities
outlined in this Strategic Plan. Key operational elements of this indicative budget include:

= high-calibre CCS professionals with coverage of the complete CCS chain;
= continued physical global presence in key CCS jurisdictions;

= ongoing maintenance (and development as required) of a state-of-the-art knowledge platform that
acts as the global ‘go to place’ for CCS stakeholders;

= production of reports and analyses of value to Members and CCS stakeholders generally;
= ongoing capacity development efforts in developing countries;

= hosting and facilitating global and regional events and workshops at both senior management and
technical professional levels; and

= ongoing administrative support and servicing for a broad Member-based organisation with global
operations.

A range of options for broadening financial contributions to the Institute is under evaluation. The primary
source of funding is expected to be Membership fees for work that remains very much focused on the public
good. It is important for the Institute to maintain a broad and diversified Membership base and a range

of fee setting principles is being evaluated to take into account the Institute’s diverse Membership that
includes governments and many different industry sectors.

Additional contributions to support specific work activities where the Institute has a particular capability
can supplement Membership fees. These contributions would align with the Institute’s mission and
outcomes (and centre on work scopes that would be very much Member/contributor driven). For example,
the Institute is the recipient of a US$500,000 grant from the US Department of State to undertake
knowledge sharing and capacity building activities in developing countries.
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Figure 5: Potential sources of funding to the Institute

PRIMARY SOURCE OF FUNDS OTHER SOURCES OF FUNDS
e Focused on public outcomes Additional contributions to support specific
e Broad diversified Membership base with strong ~ work activities:
connectivity to the Institute e Member driven focus
e Range of possible fees structures and e Public good outcome focus
Membership arrangements under review e Natural go-between for CCS stakeholders
e Fee setting principles being evaluated include * Institute has capability across full CCS chain,
capacity to pay, and the nature, size and CCS including capacity development

involvement of key actors
Opportunities for commercially-based activities
consistent with Institute mission and Strategic
Objectives.

The Institute has developed a strong professional capability across the CCS chain since its establishment.
This presents the opportunity for the Institute to undertake commercially-based activities as they arise,
consistent with its mission and Strategic Objectives. These activities are expected to be a relatively small
proportion of total Institute funding during the period covered by this Strategic Plan.

The direction and priorities of the Institute will benefit from much stronger Member consultation than in
the past and processes to facilitate this shift are under evaluation. This is just one aspect of the transition
of the Institute to a fit-for-purpose organisation that is focused on efficiency, effectiveness and working in
the broader interests of its Membership and stakeholders.

The appropriate organisational structure to support the operation of the new business model for the
Institute will be developed once the key elements of the new model have been bedded down, particularly
the work program that can be supported by available financial resources.

NEXT STEPS

The broad activities and outcomes of the Institute are set out in this Strategic Plan. The detailed work
plans consistent with this Strategic Plan, including defining the specific outputs to be delivered and the
setting and tracking of performance measures, will be described in the Annual Business Plan.

With the important exception of the work being undertaken in support of a sustainable, Member-driven
global organisation, much of what has been described herein is evolutionary in nature and builds on the
foundations put in place over the past three years.

Key milestones over the next 18 months focus on the process for finalising the Strategic Plan and for
developing and testing the key principles and arrangements underpinning the new funding and business
operations model.

Phase 1: Finalising the Strategic Plan
= release of the draft Plan to all Members in July 2012 for discussion and feedback;
= review with Members at the October 2012 Calgary Members’ Meeting; and

= Strategic Plan finalised by end 2012 and circulated to Members.
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Phase 2: Implementation of the New Funding and Business Operations Model

= development and testing with Members of Membership fee principles and levels, processes for
Member engagement and review of governance arrangements, commencing in the second half of
2012 and continuing into 2013;

= review of organisational structure and system requirements to take place in the first half of 2013;
and

= steps to implement the new funding and business operations model completed by the October
2013 Members’ Meeting, including approval of any Constitutional amendments.

The targeted milestones allow for a timeline of around 18 months from now to undertake the necessary
Member consultations and implementation of organisational, corporate, legal and financial structures and
systems to allow Membership fees and/or additional sources of revenue to be received by the Institute.

It is recognised that budgetary approval procedures for the payment of Membership fees and/or additional
sources of funds to the Institute will vary across Member organisations — some may need longer than 18
months from now to incorporate these fees into their annual budgets.

To assure continued relevance in a very dynamic business and policy environment the Strategic Plan will be
reviewed at its mid-point in 2015.

The timetable for Strategic Plan finalisation and key implementation milestones is on the following page.

For further information regarding the Member consultation and feedback process or to make
enquiries regarding this document, please contact strategy@globalccsinstitute.com
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Allegato 4.

Partecipazione alla Task Force Technology (TFT) della Piattaforma Zero Emission Fossil Fuel Power Plants
(ZEP)

documento sui costi delle CCS

nota di ZEP sul documento sui costi delle CCS
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Founded in 2005 on the initiative of the European Commission, the
European Technology Platform for Zero Emission Fossil Fuel Power
Plants (known as the Zero Emissions Platform, or ZEP) represents a
unique coalition of stakeholders united in their support for CO, Capture
and Storage (CCS) as a critical solution for combating climate change.
Indeed, it is not possible to achieve EU or global CO, reduction targets
cost-effectively without CCS, providing 20% of the global cuts required
by 2050.! Members include European utilities, oil and gas companies,
equipment suppliers, national geological surveys, academic institutions
and environmental NGOs. The goal: to make CCS commercially
available by 2020 and accelerate wide-scale deployment.

ZEP is an advisor to the EU on the research,
demonstration and deployment of CCS. In 2006, it
therefore launched its first Strategic Deployment
Document (SDD) and Strategic Research Agenda
(SRA).2 The conclusion: an integrated network of CCS
demonstration projects should be implemented
urgently EU-wide. This was followed by an in-depth
study? into how such a demonstration programme
could work in practice, from every perspective —
technological, operational, geographical, political,
economic and commercial.

This approach was incorporated into the European
Commission’s policy framework and by 2009, two
key objectives had been met: to establish funding
for an EU CCS demonstration programme and a
regulatory framework for CO, storage. An updated
SDD followed in 2010.4

Now, ZEP’s Taskforce Technology has undertaken a
study into the costs of complete CCS value chains
—i.e. the capture, transport and storage of CO, -
estimated for new-build coal- and natural gas-fired
power plants, located at a generic site in Northern

" International Energy Agency (IEA), World Energy Outlook, 2009

Europe from the early 2020s. Utilising new, in-house
data provided by ZEP member organisations, it
establishes a reference point for the costs of CCS,
based on a “snapshot” in time (all investment costs
are referenced to the second quarter of 2009).

Three Working Groups were tasked with analysing
the costs related to CO, capture, CO, transport and
CO, storage respectively. The resulting integrated
CCS value chains, based on these three individual
reports,® are presented in this summary report. (For
a complete picture of how the results were obtained,
and all underlying assumptions, please refer to the
three individual reports.)

ZEP acknowledges that the costs of CCS will be inherently
uncertain until further projects come on stream. The study
therefore does not provide a forecast of how costs will develop
over time, but will be updated every two years in line with
technological developments and the progress of the EU CCS
demonstration programme. While this study focuses on power
generation, future updates will also refer to co-firing with biomass,
combined heat and power plants, and the role of industrial

applications in greater detail.

2 This included a first assessment of CO; capture costs, detailed in the underlying report, “The final report from Working Group 1 — Power Plant

and Carbon Dioxide Capture”, October 2006

3 www.zeroemissionsplatform.eu/library/publication/2-eu-demonstration-programme-co-2-capture-storage.html

* www.zeroemissionsplatform.eu/library/publication/125-sdd.html

> www.zeroemissionsplatform.eu/library/publication/166-zep-cost-report-capture.html;
www.zeroemissionsplatform.eu/library/publication/167-zep-cost-report-transport.html;
www.zeroemissionsplatform.eu/library/publication/168-zep-cost-report-storage.html

Introduction

Pag. 187

Pag. 187



Pag. 188 Pag. 188

The Costs of CO, Capture, Transport and Storage

Key conclusions

» Post 2020, CCS will be cost-competitive with other low-carbon energy technologies
The EU CCS demonstration programme will not only validate and prove the costs of CCS technologies, but
form the basis for future cost reductions, enhanced by the introduction of second- and third-generation
technologies. The results of the study therefore indicate that post-demonstration CCS will be cost-
competitive with other low-carbon energy technologies as a reliable source of low-carbon power. CCS
is on track to become one of the key technologies for combating climate change — within a portfolio of
technologies, including greater energy efficiency and renewable energy.

« CCS is applicable to both coal- and natural gas-fired power plants
CCS can technically be applied to both coal- and natural gas-fired power plants. Their relative economics
depend on power plant cost levels, fuel prices and market positioning, whereas applicability is mainly
determined by load regime.

» All three CO, capture technologies could be competitive once
successfully demonstrated
The study includes the three main capture technologies (post-combustion, pre-combustion and oxy-fuel),
but excludes second-generation technologies (e.g. chemical looping, advanced gas turbine cycles). Using
agreed assumptions and the Levelised Cost of Electricity as the main quantitative value, there is currently
no clear difference between any of the capture technologies and all could be competitive in the future
once successfully demonstrated. The main factors influencing total costs are fuel and investment costs.

- Early strategic planning of large-scale CO, transport infrastructure
is vital to reduce costs
Clustering plants to a transport network can achieve significant economies of scale — in both CO,
transport and CO, storage in larger reservoirs, on- and offshore. Large-scale CCS therefore requires the
development of a transport infrastructure on a scale matched only by that of the current hydrocarbon
infrastructure. As this will lead to greatly reduced long-term costs, early strategic planning is vital —
including the development of clusters and over-sized pipelines — with any cross-border restrictions
removed.

» Arisk-reward mechanism is needed to realise the significant aquifer potential
for CO, storage
Location and type of storage site, reservoir capacity and quality are the main determinants for the costs of
CO, storage: onshore is cheaper than offshore; depleted oil and gas fields (DOGF) are cheaper than deep
saline aquifers (SA); larger reservoirs are cheaper than smaller ones; high injectivity is cheaper than poor
injectivity. Given the large variation in storage costs (up to a factor of 10) and the risk of investing in the
exploration of SA that are ultimately found to be unsuitable, a risk-reward mechanism is needed to realise
their significant potential and ensure sufficient storage capacity is available — in the time frame needed.

» CCSrequires a secure environment for long-term investment
Based on current trajectories, the price of Emission Unit Allowances (EUAs) under the EU Emissions Trading
System will not, initially, be a sufficient driver for investment after the first generation of CCS demonstration
projects is built (2015-2020). Enabling policies are therefore required in the intermediate period — after
the technology is commercially proven, but before the EUA price has increased sufficiently to allow full
commercial operation. The goal: to make new-build power generation with CCS more attractive to
investors than without it.

2 Key conclusions
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A complete analysis of CCS costs in the EU post 2020

Costs for different CO, capture, transport and
storage options were first determined using data
for the three main capture technologies (post-
combustion, pre-combustion and oxy-fuel) applied
to hard coal, lignite and natural gas-fired power

The results were then combined in order to identify:

1. Total costs for full-scale, commercial CCS projects
in the EU post 2020

2. Key trends and issues for various deployment
scenarios

plants; the two main transport options (pipelines and 3. The impact of fuel prices, economies of scale and

ships); and the two main storage options (depleted
oil and gas fields, and deep saline aquifers), both
on- and offshore.

other factors, e.g. economic.

Utilising new, in-house data provided by ZEP member organisations

Publicly available cost data on CCS are scarce. In
order to obtain a reliable base for the estimations,
it was therefore decided to use new, in-house data
provided exclusively by ZEP member organisations
—15in total. This included five independent power
companies and manufacturers of power plant
equipment for CO, capture.

In order to access the data, all basic cost information
was kept confidential, regarding both source and

individual numbers. To this end, one person per
area was assigned to collect the information, align
it, create mean values and render it anonymous.
However, all contributors to the study, including
those who provided detailed economic data, are
named in Annex Il. (In future updates ZEP intends to
improve the transparency of data provision, without
breaching confidentiality.)

Power plants with CO, capture — from demonstration towards maturity

CO, capture comprises the majority of CCS

costs. It is an emerging technology and historical
experience with comparable processes shows

that significant improvements are achievable —
traditionally referred to as learning curves. While
this study does not provide a forecast of how costs
will develop over time, the following notations have
been applied:

¢ A base ("BASE") power plant with CO, capture
represents today's technology choices and full
economic risk, margins, redundancies and proven
components — as the very first units to be built
following the demonstration phase. This constitutes
a conservative cost level in the early 2020s.

Pag. 190

e An optimised ("OPTI") power plant with CO,
capture represents those units commissioned
after the first full-size CCS plants have been
in operation (~2025), including technology
improvements, refined solutions, improved
integration, but still using the three main capture
technologies. These represent optimised cost
estimations, based on first commercial experience.

In short, BASE and OPTI represent normal
technology refinement and development following

a successful demonstration (but not a mature
technology, which will only be available in the longer
term).

Executive summary
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Taking fuel cost variations into account

The fuel costs used in this study are the best
estimation of a representative fuel cost in 2020. Due
to the considerable uncertainty — especially in the
case of natural gas, where there is a wide difference
of opinion on the impact of shale gas on future
prices — it was decided to use Low, Middle and High
values for both natural gas and hard coal.

MAIJOR RESULTS

a) Integrated CCS projects

As each part of the CCS value chain includes multiple
variants, the results provide a probable (but not
complete) set of combinations. This includes a single
plant to a single “sink” (storage site) and a cluster of
plants to a cluster of sinks, with a sensitivity analysis
provided per combination. In order to calculate CO,
capture and avoidance costs, reference power plants
without CO, capture were also established:

¢ A natural gas-fired single-shaft F-class Combined
Cycle Gas Turbine producing 420 MW, net, at
an efficiency of 58-60% (LHV) for BASE and OPTI

Pag. 191

The ranges were selected during Q4 2010 and
are consistent with detailed reviews such as the
EC Second Strategic Energy Review of November
2008¢ for the year 2020 (assuming the Base Case
of Average Oil Scenarios) and the UK Electricity
Generation Cost Update, June 2010

For details of all major assumptions, see pages 10-14.

plants respectively at €45-90/MWh depending on
the fuel cost.

* For hard coal, a 736 MW, net pulverised fuel (PF)
ultra supercritical power plant at €40-50/MWh; for
lignite, a PF-fired 989 MW, net ultra supercritical
plant and a lignite-fired 920 MW, net PF ultra
supercritical power plant with pre-drying of the
lignite. All have steam conditions 280 bar 600/620°C
live steam data.

Figure 1: The Levelised Cost of Electricity (LCOE) of integrated CCS projects (blue bars) compared

to the reference plants without CCS (green bars)
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