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How Does Subsea CCS Fit Within the IOGP Structure

G

Safety Work Stream Environment Work Stream Engineering Work Stream Energy Transition Work Stream

----------------------------------------------------------------- l e e e,

Geomatics Digital Standards
Committee Transformation Committee
Committee l

Subsea Subcommittee | — | CCS Expert Group

International

Association 2
of Oil&Gas

Producers




The IOGPs Subsea CCS Journey

Subsea CCS Workshop held
in October 2022

Topic:

Inputs from Operators and
Suppliers to establish an
understanding of key industry
issues and needs

I0GP Subsea Committee workshop
Subsea Carbon Capture
and Storage (CCS]

19t & 20™ October 2022

Workshop Summary

Set up Subsea CCS Expert
Group in 2023

Target, to develop a Guideline:
An introduction to CCS systems
and subsea applications

Agreed that API will take a
monitoring position on CCS and
will potentially incorporate IOGP
work in API’s future efforts




|IOGP Report 665 Overview

IOGP Report 665 is written as design guidance, not a specification or requirement
» Highlights aspects that are unique vs same between CCS and hydrocarbon system/equipment design
* Provides references to existing industry documents & requirements to avoid duplication and promote standardization

* Provides recommendations for design (e.g., PSL, trim)
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Design guidance for subsea carbon

Subsea CCS projects overview esplinmand siapagesspeionys
Subsea systems design

Subsea architecture

Equipment functional requirements

Appendices

A. Reuse of equipment

B. Installation, commissioning, and intervention
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The Guidance Document in a Little More Detall

Alternative system concepts Export site

Subsea systems design Impacts of reservoir type

Repurposing Start

Layout, sizing & depth considerations SURF hattery limit
. et |

Qualification, availability Cos Pipeline

Requirements

Barrier philosophy Dressure (esign Premisel

Expansion _ Wby

Subsea architecture

Info Collection of Operating Records
Existing Pipeline (ILI, IMR]

Trees
Equipment functional Structures

requirements Pipelines
Controls & risers

Technical
\ Reassessment

\
Bubble point \

\ Integrity Mitigations
\ Acceptance? Feasibility

\
\

well path

YES

Reuse of equipment
Installations, commissioning & intervention

= Documentation &
Reservoir Execution

Appendices

Depleted field Saline aquifer

International
Association
of Oil&Gas
Producers




The Update

Reviewed stakeholder feedback received since the 2024 publication.
Improved clarity and usability for designers, operators, suppliers and regulators.

Reflected early project experience where available. Design guidance for subsea carbon
capture and storage systems

A targeted maintenance revision rather than a major rewrite.
Continued emphasis on supporting safe and reliable subsea CCS system design
as standards and regulations continue to evolve.

Refined guidance on subsea architecture considerations.

Expanded discussion on venting to sea, allowable leakage rates, self-sealing
potential and regulatory considerations.

Updated references to technology readiness and relevant ISO reliability standards.
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Testimonials

Andrew Fitton
Principal Subsea Hardware Engineer & TA2

Induslry Outluok

Subsea Carbon Capture and’ Storage [chrfgstems '

‘ ‘ Shell is currently using 0GP Reports 665 cand 665-1 in the concept
select phase of one of our UK projects and is widely promoting the new
documents on our internal global platforms. -

The currént guidelines assist in ldentllylng key risks for CCS subsea
developments which differ from 0&G

The new guidelines will assist in de-risking new CCS subsea fields,
improving reliability and availability, whilst also providing alignment of
requirements across the supply chain. , ,

Awaluddin Berwant
Custodian (Subsea System

Industry Oulloo

Subsea Carbon Capture and’ Storage lccgﬁ;stems e

‘ ‘ Petronas is using I0GP Reports 665 and 665-1 to help assess the
prachcahty‘ design, and risks of deploymg CCS in underwater assets,
~Th
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Dan Pedersen
Chief Engineer Subsea Technology and Operation

'Industry OuIIook
Subsea Carbon Capture and’ Storage lcc

ystems _.

‘ ‘ The OGP 665 and 665-1 are belng used as a reference for an update of
our governing g the of subsea CCS
facilities and as guidelines for nur ongolng CCS projects. They also form
the basis for joint technology development projects with other operators,
and | am sure they will help the industry gain quality and efficiency in the
development of international standards. g , ,

-

TotalEnergies

Daniel Dawes
Senior Subsea System Engineer

PETRONAS

‘ ‘ gies" Subsea Te ies and CO,teamsareusmg guidelines
665 and 665-1 to support ongoing CES projects. These guidelines

alsoserve as a for our CCS studies - both for
standalone CCS projects and those where CCS is integrated into oil
and gas projects. The guideline introduces-and explains the specific
technical and operational challengeé that come with CO; injection in
subsea envir and offers miti s and design i ’ ’

yreferences

in evaluating well |nlegnty and barrier phllosophles tallured for CO;-I’ICh

envir The are

globally applicable practices for subsea CCS promonng safer and more

efficient deployments.
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Subsea Carbon Capture and Sto age lccgrg*stems

‘ ‘ As an equlpmenl supplier to the mduslry. these reports clarify the

Michael Blowers Baker Hughes

Senior Principal, SP&S Front-End System Engineering

traditional Oil & Gas principles that should be retained and where
changes can be tolerated considering the new CCS process to better
address the requirements. The insight gathered helps us shape concept
designs specifically for the CCS market and focus on the aspectsthat are
important to this new process. With an increasing amount of knowledge
across the Subsea industry, the guidélines provide alternate areas of
consideration during the design process that-may not be typical of legacy

subsea developments. , ,
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Lars Timberlid Lundheim
Subsea Shallow Water Tree Product Champion
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'lndustry Outlool

Subsea Carbon Capture and Stor ge [ccmstems

‘ ‘ These guidelines are key as they give Operators and Suppliers acommon
and well thought through starting point in €CS developments that the
existing standards and guidelines do not really address. Ongoing CCS
projects and future prospects will provide valuable insights that will
allow us to further develop and strengthen the framework. , ,
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Ryan Gola

Principal Engineer - Subsea Systems & Hardware

‘ ‘ By aligning with these I0GP guidance documents we expect the industry

will see benefits that are generally associated with the use of common
deslgn PhllOSOphleS such as |mproved safety by maintaining common

and ility. enhancement through continuous
mprovement because at a core level deS|gns will be similar. , ’

Pyvind Koldal

Principal Facility & Project Engineer

“Industry Ou look:

Subsea Carbon Capture and Stor ge (chrﬁstems

‘ ‘ 10GP Reporl 865 has been instrumental for us, and we have utilized
its content extensively and plan to continue leveraging it in future CCS
projects. It provides a high-level system overview of the subsea scope
by elaborating on the interdisciplinary impacts of the various subsea
CCS concepts, which again support decision makers on a strategic level.
As the subsea CCS business develops, the 645 report is a candidate for
continuing to be an overarching guideline for presenting a “helicopter
view" of the high-level features of subsea CCS concepts. , ,
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Next Steps

Discussions with
Standards Bodies

Design guidance for subsea carbon Subsea Barrier and Isolation
capture and storage systems Philosophy for CCS Systems




Scan QR code to download the reports

Design guidance for subsea carbon Subsea Barrier and Isolation
capture and storage systems Philosophy for CCS Systems
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For more information please contact: IOGP Headquarters
www.iogp.org
Sajeev Menon 3 Moorgate Place
’ . . London EC2R 6EA
Director — Engineering & Standards United Kingdom

T: +44 20 4570 6879
E: reception@iogp.org

sm@iogp.orqg

IOGP Europe

WWW.iogpeurope.orqg

Avenue de Tervueren 188A
B-1150 Brussels

Belgium

T. +32 2 882 16 53

E: reception-europe@iogp.org
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