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The Ultimate Objective
-2 | ofthe Paris Agreement (Art. 2):
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Keep temperatures
well below 2°C
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Paris agreement — CCS and Carbon negative solutions

= What implicitly follows
from the Paris Agreement:

(&)

Full decarbonisation:
earlier than net zero GHG
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“r ... which implicitly suggests for CO, emissions
N (based on the IPCC ARS scenario database characteristica):
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Lero ne.t around 2050

see IPCCWG3 Figure SPM.7 on 450ppm scenarios with ((S
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* Full decarbonisation = carbon related emissions-ie CO2
* Net zero GHG = includes methane and nitrous oxide —in principle
these emissions must be stopped or offset by carbon negative

solutions
« CCS obviously needed to close the equation towards 2 and 1.5 degC

warming also by offering carbon negative solutions
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CCS is a technology we simply cannot do without

Figure 1. Global emissions from the seven most CO;-intense industrial sectors in the IEA
Energy Technology Perspectives analysis
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Technologies to be tested in CEMCAP, reaching TRL6*

Post-combustion capture tests:
* Chilled ammonia (CAP)
C h . N i

rusher Bictrict haat Membrane-assisted CO,

Electricity

liquefaction
* Calcium looping (Cal)
. Scrubber )
Limestone quarry Dispatch
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Storage l
Raw mill

Heat Calciner
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Cement mill

Oxyfuel capture tests:
* Burner

* Calciner

* Clinker cooler
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CCS anvendt pa biomasse- biogen CO,

Geological storage

Gemini, doghouse
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Naturgass til hydrogen med CO, lagring

 Behov for hydrogen med lavt karbonavtrykk til fremtidig transportbehov
« Hydrogen til bruk i industri og kraftproduksjon

 Forretningsmulighet for 8 levere hydrogen basert pa naturgassreformering, dvs
omdanning til hydrogen og CO,

« Lagring av COZ i Nordsjeen- levere til Europa og flytende HZ til nye markeder for
eksempel i Japan

 Starte med o tilsette hydrogen i gassen til Europa for sa a eke andelen

 Stor fleksibilitet til ogsa a fede inn hydrogen fra fornybar energi- for eksempel fra
vindkraft

En star mulighet for 5 selge miljevennlige produkter pa lang sikt og som integrerer
fornybar energi og lav karbon energi fra naturgass
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CCS i Norden




CCS eri bruk i de nordiske landene

Snghvit: 0.9 Mt CO,lyear (P

™~ P

llisheidi: Injecting 5000 tonnes/yr in ba:
oto:Arni Saeberg.

Yara, Porsgrunn: captures and sells 200,000 t CO,/year (NORCEM Capture Demo Project, large-scale project
to European food & beverage industry (Photo: SINTEF) in planning Photo: NORCEM)
[ ;
nordiccs
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Prediction of CO,
safely injected

Refinery

and stored Steel
Power Plant

Pulp & Paper

Gas Sweetening
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Oppsummering

- CCS teknologien trengs for & na globale utslippsmalsettinger
* Veldig lite plass for utslipp fra fossile brensler i fremtiden

-« Behov for CCS pa industrielle utslipp, biomasse forbrenning og

biodrivstoffproduksjon — karbon negative lgsninger
- Viktig for kullkraft pa global basis, seerlig i Asia, usikkert i Europa

« Et visjonaert perspektiv for naturgass er reformering av naturgass til

hydrogen med lagring av CO, og eksport/bruk av hydrogen

« CCS handler om en overgang til lavutslippssamfunnet, det handler om

« Arbeidsplasser og en robust industrisektor
- Hegne om verdifulle ressurser pa en skansom mate

- Bidra til etablering av hydrogensamfunnet i samspill med det helelektriske
samfunn
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Carbon Capture, Transport and Storage (CCS) in Europe

The EERA CCS Joint Prgoramme (JP)
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