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MIS ON CCS?

Tehnoloogiad, millega saab COZ2 koguda kas suurtest heiteallikatest vOi
atmosfaarist ja seejarel turvaliselt geoloogiliselt séilitada

CO2 heite vahendamine
« TOOstuses (tsemendi ja terase tootmine, jaatmete poletamine, maagaasi
tootlemine)

* Elektri tootmine
CO2 heite eemaldamine ja negatiivsed emissioonid

« Direct air capture
« Bioenergia ja CCS (BECCS)

Vesinikumajanduse voimaldaja



CO, GEOLOOGILINE SAILITAMINE MAAILMAS
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CCS JA CCU: MIS ON PEAMISED ERINEVUSED

CCS:
* suured mahud (gigatonnid)
 COZ2 Ibplik séailitamine (tuhanded aastad)

CCU: valjakutsed mblemas aspektis. Vaga uksikud
lahendused, kus elutslkli analidsi kohaselt COZ2 I6plikult
Sdilitatakse. Kliimaneutraalsuse jaoks on vaja aga COZ2
vahendada, mitte emissioone edasi likata.



IPCC: 1,5°C — CCS ON OLULINE

Radical Change

2055 Target
year to reach
net-zero
emissions

Net carbon
emissions

Agriculture, forestry
and other land use

Improved Sustainabilty

Fossil fuels
and industry

Bioenergy with carbon
capture and storage

Managed Transition

High Growth

2020 60 2100

Business, technology and
society as a whole
change, dramatically
reducing demand for
energy. Apart from
changed land use and
reforestation, no carbon
removal is needed.

2020 60 2100

A worldwide focus on
sustainability keeps
energy demand stable.
Renewable energy largely
replaces fossil fuels.
Carbon capture and
storage compensates for
the remaining emissions.

2020 60 2100

Energy demand rises at a
moderate pace, in line
with historical trends.
More renewable energy
production and the
intensive use of carbon
capture and storage
keep emissions in check.

2020 60 2100

Rapid economic growth
drives global energy
demands even higher,
keeping emissions up.
Technological fixes and
zealous use of carbon
capture and storage
ultimately claw back
carbon emissions.

Source: IPCC and The Economist



CCS PROJEKTID MAAILMAS: OLEMASOLEVAD JA EHITUSJARGUS
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OLEMASOLEVAD JA ARENDATAVAD CCS PROJEKTID MAAILMAS
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O = 1 Mtpa of CO: (area of circles proportional to capacity)



CO2 HEIDE JA CO2 SAILITAMISE VOIMALUSED EUROOPAS
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CO2 emissions [t] - E-PRTR 2016 - Grid 50x50 km
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Allikas: /OGP, 2015



CCS PROJEKTID EUROOPAS

Operating since 1996 _

Operating since 2008
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Caledonia Clean Energy Hydrogen 2 Magnum

(H2M)

Acorn Scalable CCS
Development

Port of Rotterdam CCUS

Teesside Collective

Backbone Initiative
(Porthos)
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HyNet North West H21 North of England

FOOKUS: TOOSTUS, KLASTRID, CO2 SAILITAMINE OFFSHORE



KLASTRID JA
JAGATUD TARISTU
Naide:

 Rotterdami sadama

projekt: Laane-Euroopa
CO2 klaster

« Elektrijaamad,
rafineerimistehased,
toostuslikud gaasid,
kemikaalid, biokutuste
jaamad

« Eritutpi CO2 transport:

torud, laevad, rongid,
veoautod
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CO, transport
by sea vessel to
storage lo ::annns

C'Dé transport by pipeline

f

o

CO, to greenhouses

CO, transport by

barge and/or pipeline
Moerdijk
CO, transport
by pipeline Ruhr area
Antwerp a3
CO, capture opportunities
2 Geleen

@ CO, storage opportunities
@ (O, shipping terminal

Allikas: Andy Read, ROAD project, 2015
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CCS HIND (2019)
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Source: |[EA (2019). All rights reserved.

As much as 450 MtCO, could be captured with an incentive of less than USD 40/tCO,.

Allikas: International Energy Agency, 2019



FIRST-OF-A-KIND CCS HIND ERI TOOSTUSTES (2017)
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Allikas: Global CCS Institute (2017) Global Costs of Carbon Capture and Storage



MIS TEGI SENISTEST PROJEKTIDEST EDULOOD?
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POLICIES & PROJECT
CHARACTERISTICS

Carbon Tax

Tax Credit or
emissions credit

Grant Support
Provision by
Government or SOE

Regulatory
Requirement

Enhanced Oil
Recovery
Low Cost Capture

Low Cost Transport
and Storage

Vertical Integration

The companies in light grey
are under construction.
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CCS ROLL VESINIKU TOOTMISEL
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