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Who are we?

Our internationally recognised name is the IEA Greenhouse Gas R&D Programme (IEAGHG). We are a
Technology Collaboration Programme (TCP) and are a part of the International Energy Agency’s
(IEA's) Energy Technology Network.

Disclaimer

The IEA Greenhouse Gas R&D Programme (IEAGHG) is organised under the auspices of the
International Energy Agency (IEA) but is functionally and legally autonomous. Views, findings and
publications of the IEA Greenhouse Gas R&D Programme do not necessarily represent the views or
policies of the IEA Secretariat or its individual member countries.
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London Protocol and CCS g
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LONDON CONVENTION
AND PROTOCOL

Marine Treaties - Global agreements regulating disposal of wastes and other
matter at sea

Prohibited some CCS project configurations
CO2 Geological Storage Assessed by LC Scientific Group 2005/6
2006 - Risk Assessment and Management Framework for CO2

To allow prohibited CCS configurations — Protocol amendment adopted at
28th Consultative Meeting (LP1), 2 Nov 2006 - came into force 10 Feb 2007 to

allow disposal in sub-seabed geological formations

CO2 Specific Guidelines (2007) - to guide assessment and permitting




London Protocol Transboundary

London Protocol Article 6
“"EXPORT OF WASTES OR OTHER MATTER

Contracting Parties shall not allow the export of wastes or other matter to other countries for
dumping or incineration at sea.”

 Prohibits transboundary transport of CO2 for geological storage

« 2009 LP4 (30 Oct 2009) - Amendment proposed by Norway to allow export of CO2 for
storage was adopted by vote.

« Article 6, new para 2 : '‘Export of CO2 for disposal in accordance with Annex 1T may occur,
provided an agreement or arrangement has been entered into by countries concerned’

« Agreement shall include : permitting responsibilities;
« For export to non-LP Parties then provisions equivalent to LP’s for issuing permits.

- But, to come into force needs ratification by acceptance by two thirds all Parties ie 36/53
« Only Norway, UK, Netherlands, Iran, Finland and Estonia accepted in 10 years (Oct 2019)
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London Protocol CO2 Export

- LC41 and LP14 meeting at IMO London, 7t-11th October 2019

* Netherlands and Norway proposal to LP14 for “Provisional Application” of
export amendment.
« Drafting Group formed at LP14.

« |EAGHG supported with Information Paper 2019-IP11, and evidence-base in plenary with paper
LC41/INF3

« Success! — Resolution for Provisional Application adopted 11 Oct 2019




Export of CO2 for Offshore Storage is Allowed

® This means that countries can now legally export and import
CO2 for offshore geological storage

® Environmental protection is in place. The guidance
documents for permitting offshore storage and for export
agreements were revised/finalised for transboundary

activities in 2012 (CO2 Specific Guidelines) and 2013
(Agreements and Arrangements).
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Resolution LP.5(14) on the Provisional Application of the
2009 Amendment to Article 6 of the London Protocol (2019)

Update :-
® Declarations of Provisional Application received by IMO from:
Norway, Netherlands, Denmark, Korea, Belgium (Oct 2022)

* "Agreements or Arrangements” (as needed by the 2009 Export Amendment)
received by IMO: Denmark-Belgium MoU (Sep 2022)

® EC analysis — EU CCS Directive means that EU MS do not need a bilateral
Agreement or Arrangement (Sep 2022)

« 2009 Export amendment needs acceptance by two thirds all Parties ie 36/53
« Norway, UK, Netherlands, Iran, Finland, Estonia, Korea, Sweden, Denmark, Belgium

= 10 total (Oct 2022) | :




IEAGHG Technical Review 2021-TR02

» Report describes the background, details and
requirements of the provisional application of the
q CCS export amendment

EAGHG Teck i IR Includes the revised “CO2 Specific Guidelines

2021-TRO2 (2012)
April 2021

Exporting CO, for Offshore * Includes the “Guidance on Implementation of
Storage — The London Article 6.2 on the Export of CO2 Streams...." (2013),
Protocol’s Export Amendment covering the "Agreements or Arrangements” of
and Associated Guidelines and responsibilities between Parties

Guidance

http://documents.ieaghg.org/index.php/s/YKm6B7zikUpPgGA?

IEA GREENHOUSE GAS R&D PROGRAQAE - path=%2F2021%2FTechnical%20Reviews#pdfviewer :



http://documents.ieaghg.org/index.php/s/YKm6B7zikUpPgGA?path=%2F2021%2FTechnical%20Reviews#pdfviewer
http://documents.ieaghg.org/index.php/s/YKm6B7zikUpPgGA?path=%2F2021%2FTechnical%20Reviews#pdfviewer

Northern Lights:
a nucleus for
further growth

Kilde: PCI-sgknad fra Northern Lights (Equinor, Shell og Total)



Challenges...
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REVIEW OF PROJECT « Requirement for exporting to a non-LP
PERMITS UNDER THE country — how can an LP Party country
LONDON PROTOCOL - th LP t t th

v & prove the non-LP country meets the
THE PROPOSED P18-4 requirements of the LP ?

CO, STORAGE SITE

http://documents.ieaghg.org/index.php/s/YKm6B/zikUpP
gGA?path=%2F2016%2FTechnical%20Reviews#pdfviewer
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http://documents.ieaghg.org/index.php/s/YKm6B7zikUpPgGA?path=%2F2016%2FTechnical%20Reviews#pdfviewer
http://documents.ieaghg.org/index.php/s/YKm6B7zikUpPgGA?path=%2F2016%2FTechnical%20Reviews#pdfviewer

Maritime Shipping in the EU ETS

« Agreed in December 2022 to include maritime shipping emissions within the scope of EU ETS.

« @Gradual introduction of obligations for shipping companies to surrender allowances: 40% for
verified emissions from 2024, 70% for 2025 and 100% for 2026.

« Vessels of > 5000 gross tonnage will be included in the MRVR from 2025 and in the EU ETS from
2027. Vessels between 400-5000 gross tonnage will be included in the MRVR from 2025 and
inclusion in EU ETS will be reviewed in 2026.

- Agreement takes into account geographical specificities and proposes transitional measures for
small islands, ice class ships and journeys relating to outermost regions and public service
obligations.

« Certain member states with a relatively high number of shipping companies will receive 3.5% of
the ceiling of the auctioned allowances to be distributed among them.

« Agreed to include non-CO, emissions (methane and N,O) in the MRVR from 2024 and in the
EU ETS from 2026.

https://www.consilium.europa.eu/en/press/press-releases/2022/12/18/fit-for-55-council-and-parliament-reach-provisional- o
deal-on-eu-emissions-trading-system-and-the-social-climate-fund/ ‘



https://www.consilium.europa.eu/en/press/press-releases/2022/12/18/fit-for-55-council-and-parliament-reach-provisional-deal-on-eu-emissions-trading-system-and-the-social-climate-fund/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/18/fit-for-55-council-and-parliament-reach-provisional-deal-on-eu-emissions-trading-system-and-the-social-climate-fund/

CO, stream impurities

Limiting concentration criterion
Northern National TAQA
Lights' Grid*
CO., specifications 2 —
- CO» = 91 vol% (gaseous phase) > 950, ¢
col'llparlSﬂl'l ) = 96 vol% (dense phase) - :
H:O = 30 ppiny = 50 ppnw < 40 ppmy
2 = 10 ppiw = 10 ppnw < 40 ppuw
Challenge for other/ NOx . _ =5 ppmy
b . . (NO+NO2) < 10 ppi = 100 ppmy (= 2.5 ppuw + = 2.5 ppiny)
CCS appllcatlons S0k = 10 ppuw = 100 ppmy = 50 ppn
_[ HaS < 10 ppi, < 20 or 80 ppm, ¥ < 5 ppmy
COs - 1 = 0.1 ppnw
Purity specification / (CHs)S - - < 1.1 ppmy
. H: = 50 ppmy = 2 vol% = (.75 vol%s
challenge, SpECIfICEHV N2 - Depends on saturation P ' = 2 mol%
for the iron & steel Ar - Depends on saturation P ' = 1 mol%e
. \ CHa - Depends on saturation P ' = 1 mol%
ind ustry Co < 100 ppmy < 2000 ppny < 750 ppm;
Anune =< 100 ppmy 1 -
WH;s = 1 ppatie 1 -
HCN - 1 < 20 ppuiiy
References ; : - -
Norwegian CC5 Demonstration Project Norcem FEED: i?i:ﬁi?:ﬂ? fgg I;E:: - -
https://ccsnorway.comfwp- Mercury. H m < 0.03 ppin -
content/uploads/sites/6/2020/07/NC03-NOCE-A-RA-0009- Cadoium. Cd <0.03 ppmy
Redacted-FEED-5tudy-DG3-Report-Rev0l-1. pdf Thallium. T1 B (sum) - -
MNational Grid carbon specification for carbon dioxide quality C2+ (hydrocarbons) - - = 1200 ppnr
requirements for pipeline transportation. NGC/SP/PIP/25, Aromatics (incl. BTEX) - - < (1.1 ppi
National Grid, 2019. C:Ha - - = | ppme
TAQA - PORTHOS Basis of completion design report: Total VOC - - = 750 ppmy

* Entry may be pernitted for compounds other than those listed (Hg + derived compounds, Se. MEA, Selexol. NHi. HCL.
HF. HCN, €COS etc.), conditional on them not excesding detection linmars and o be detenmined on a case by cases basis,

T Non-condensable gases are defined i the Northern Lights specification as components that, when pure, will be in gaseous
form at 1 3barg and -26°C, where their content will be linated by the acmal solubality in hauid CO2 i the mterim stovage
tanks at the capture plants.

# The sum of non-condensable species Ha, Wz, Ar, CHa, CO and Nz should not excesd 4 vol%e.

¥ Limits of 80 and 20 ppi apply to gascous (below 80 barg) and dense (below 156 barg) phases, respectively,

F ro m R " PO rter C4 U E U H Orl Z 0 n ! The allowable concentration of non-condensable components is subject to confirmation that the mixture saturation pressure ’
p roj eCt, p rese nted at G H G T' 1 6 ’ 2 02 2 Eﬁu]:f:ls:i;z::dﬂl:ﬁé above measurable limits and need ro be discussed and agreed with National Grad.

https://fwww.rvo.nl/sites/default/files/2020/09/Bijlagen%20
Ondergrond.pdf (pp. 519).




CO, stream impurities

« EU context with CCS hubs

« Criteria vary depending on project

« Criteria depend upon transport options — pipelines vs shipping —
can be combined in a single project

« Costs depend on criteria
 Impurities vary according to CO, source, e.g. iron and steel

- First EU hub project setting the de facto standard?
« Work underway in EU ZEP, new WG on shipping

» Work underway in ISO TC265, new WG on shipping C <



IEAGHG Members
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