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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The objectives of the document are the following:

— to provide a comprehensive list of terms and their definitions for carbon dioxide capture,
transportation and geological storage including through EOR operation in order to facilitate
communication among:

— expertsinvolved in the development of ISO standards on carbon dioxide capture, transportation
and geological storage;

— other carbon dioxide capture, transportation and geological storage stakeholders;

— o provide the basis for common understanding for all future ISO standards for) carbon dioxide
¢apture, transportation and geological storage.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD IS0 27917:2017(E)

Carbon dioxide capture, transportation and geological
storage — Vocabulary — Cross cutting terms

1 Scope

This document defines a list of cross-cutting terms commonly used in the field of carbon dioxide
CcaptyTe, transportation and geotogicat sub-surface Storage meiuding througit Storage i1 association
with|enhanced oil recovery (EOR) operations.

This[document only deals with CO; geological sub-surface storage.
The terms are classified as follows:

— general terms and definitions relating to carbon dioxide;

— general terms and definitions relating to carbon dioxide capture; transportation and storage;

— general terms and definitions relating to monitoring and medsuring performance in cafbon dioxide
¢apture, transportation and geological storage;

— general terms and definitions relating to risk;
— general terms and definitions relating to relationships with stakeholders;

A list of the main acronyms used is given in Annex-A.

2 Normative references

Therk are no normative references in'this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd [EC maintain“terminological databases for use in standardization at the following dddresses:

— ISO Online brewsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1 | General terms and definitions relating to carbon dioxide capture, transpartation
and storage

3.1.1

carbon dioxide capture and storage

CCS

process consisting of the separation of CO2 from industrial and energy-related sources, transportation
and injection into a geological formation, resulting in long term isolation from the atmosphere

Note 1 to entry: CCS is often referred to as Carbon Capture and Storage. This terminology is not encouraged
because it is inaccurate: the objective is the capture of carbon dioxide and not the capture of carbon. Tree
plantation is another form of carbon capture that does not describe precisely the physical process of removing
CO7 from industrial emission sources.

© IS0 2017 - All rights reserved 1
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Note 2 to entry: The term "sequestration” is also used alternatively to "storage". The term "storage" is preferred
since “sequestration” is more generic and can also refer to biological processes (absorption of carbon by living

organisms).

Note 3 to entry: Long term means the minimum period necessary for geological storage of CO; to be considered

an effective a

nd environmentally safe climate change mitigation option.

Note 4 to entry: The term Carbon dioxide Capture, Utilization (or use) and Storage (CCUS) includes the concept
that isolation from the atmosphere could be associated with a beneficial outcome. CCUS is embodied within
the definition of CCS to the extent that long term isolation of the CO2 occurs through storage within geological
formations. CCU is Carbon Capture and Utilization (or use) without storage within geological formations.

Note 5 to ent
other natura

3.1.2
CCS project
entirety of fj

Note 1 to en
operation, m

3.1.3

life cycle ag
LCA
compilation
of a CCS pro

[SOURCE: I
been added

Note 1 to ent

project or cofnponent part. The main input and output flews may include raw materials, process gases, elect

fossil fuels, W

3.14
value chain
entire seque

[SOURCE: IS

3.1.5
CCS energy
total energy

Note 1 to ent

3.1.6

y—CCSshoutdatsoensure tong ternrisotationr of €O fromrocears, takes, potabie water suppii
resources.

life cycle
hases of a CCS project from concept through to post-closure

try: The CCS project life cycle includes mainly concept, design, obtaining, permit, constru

nitoring, measurement and verification, decommissioning, closure and pest-closure (see Ann

sessment

and evaluation of the inputs, outputs and the potential.environmental and health imj
ect or a component part throughout its life cycle

0 14040:2006, 3.2 modified — “and health” and\'a CCS project or a component part”
and “of a product system” has been deleted. The Note 1 to entry has been added.]

ry: Boundaries of the assessment include all equipment and processes necessary to evaluate

ater, CO2, emission in air and water, solid-and liquid waste, co-products, etc.

nce of activities or partiesthat provide or receive value in the form of products or ser?

s and

Ction,

bx B).

bacts

have

a CCS

ricity,

yices

0 26000:2010, 2.25]

consumption
used withindefined boundaries of a CCS project

Fy: It couldbe expressed in gigajoules.

intermittency

lack of continuity in operation, as measured by the frequency or extent to which a process or installation

is stopped o

r unavailable

Note 1 to entry: Intermittency includes variable CO; flows among project components.

3.1.7

closure period
period between the cessation of CO; injection and the demonstration of compliance with the criteria for

site closure

© ISO 2017 - All rights reserved
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3.1.8
post-closure period
period that begins after the demonstration of compliance with the criteria for site closure

Note 1 to entry: In some countries, demonstration of compliance may need approval from a third party.

3.19

geological storage complex

subsurface geological system extending vertically to comprise storage unit(s) and primary and
secondary seals, and extending laterally to the defined limits of the CO; storage project

Note 1to entry: [imits can be defined hy natural geological houndaries, regulation or legal rights

3.2 | General terms and definitions relating to CO;

3.2.1
supdrcritical CO»
COy gt pressures and temperatures above both the critical pressure and critical temperature

3.2.2
denge phase CO2
COz in its liquid or supercritical phases

Note|1 to entry: Compression and transport of dense phase <CO% are commonly achieved ysing pumps.
Compression and transport at lower densities are commonly achieved with turbo-compressors.

Note 2 to entry: Not all supercritical CO3 is in a dense phase and not all dense phase COz is supercritical.

Note 3 to entry: Figure 1 illustrates pure CO phase diagkam and density plots, calculated according to Reference
[16], find plotted as a function of temperature and préssure.

© IS0 2017 - All rights reserved 3
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Figure 1 — Pure CO2 phase diagram and density plots

Note 4 to entry: The curve defined by Key number 8 is shown as an example illustrating typical operation limits
specific to individual pumps, according to Reference [17].

Fluid CO7 in the p-T-range between lines 3, 4 and 6 is often named liquid CO».

Fluid CO3 in the p-T-range between lines 3, 5 and 7 is often named gaseous CO>.

Fluid CO3 in the p-T-range between lines 6 and 7 is often named supercritical CO3.

Solid CO3 in the p-T-range between lines 4 and 5 is often named dry ice.

Fluid CO3 in the p-T-range above lines 3 and 8 is often named dense phase CO3.

© ISO 2017 - All rights reserved
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Note 5 to entry: In thermodynamic equilibrium, liquid and gaseous CO; do only coexist at p-T-values specified by
line 3 between points 1 and 2.

3.2.3

critical point
highest temperature and pressure at which a pure substance (e.g. CO2) can exist as a gas and a liquid in
equilibrium

Note 1 to entry: For a multicomponent fluid mixture of a given composition, the critical point is the intersection
of the bubble and the dew point curves.

3.2.4

critital pressure

vapo

Note
as 7,3

3.2.5
criti
temp]

Note

3.2.4
CO2
unit

Note

r pressure at the critical temperature

1 to entry: According to Reference [16], the critical pressure for pure CO; is expresséd in abso
773 MPa (gauge pressure 7,28 MPag).

cal temperature
erature above which liquid cannot be formed simply by increasingthe pressure

1 to entry: According to Reference [16], the critical temperature for pure CO3 is 304,1282 K.

bquivalent
for comparing the radiative forcing of a GHG to carbon-dioxide

warning potential.

[SOU

3.2.7
glob
GWH
facto
to an

[SOU

3.2.8
CO2
calcy

RCE: ISO 14064-2:2006, 2.21]

hl warming potential

r describing the radiative fercing impact of one mass-based unit of a given greenhouse
equivalent unit of carbon dioxide over a specified period of time

RCE: adapted from 1§0)14064-2:2006, 2.20]

emission rediiction
lated net decrease of CO; emissions between a baseline scenario and the CCS project g

lute pressure

1 to entry: The carbon dioxide equivalent is calculatédusing the mass of a given GHG multiplied by its global

gas relative

utput

avoided may

Note|l to entry:’In most cases, a COz emission reduction may be referred to as “CO; avoided”. CO;
also rlefert@’CO2 removals from the atmosphere.

[SOURCESO14064-2:2006, 2.7 modified — “greenhouse gas” and “GHG” have been repla
in the term and the definition. “project” has been replaced by “CCS project output”.]

3.2.9

abatement

reduction in the amount, degree or intensity of emissions of CO; or other pollutants

[SOU

RCE: IPCC:2005 modified]

3.2.10
CO2 stream
stream consisting overwhelmingly of carbon dioxide

led by “CO»”

Note 1 to entry: the CO; stream typically includes impurities and may include substances added to the stream to
improve performance of CCS and/or to enable CO; detection.
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CO3 stream phase state
thermodynamic state of CO; stream, which is a function of the composition of the stream (the chemical
characteristics and proportions of the components), and the physical state of the stream (temperature,
pressure and volume)

3.2.12
impurities

non-CO; substances that are part of the CO, stream that may be derived from the source materials or
the capture process, or added as a result of commingling for transportation, or released or formed as a
result of sub-surface storage and/or leakage of CO;

Note 1 to en
stream is gen

Note 2 to en
managing its
equipment (e

3.2.13
pressure lij
pre-defined

3.2.14
CO7 leakag
unintended

Note 1 to en

trains) and sfibsurface containments (e.g. storage complex).

3.3 Gene

performance in CCS

3.3.1
monitoring
continuous

statusofas

Note 1 to enf]
operator, ita

3.3.2
baseline
reference b4

3.3.3
detection li

fry: As a subset of impurities, contaminants are non-CO; substances whose presence in th
erally unwanted.

[ry: As a subset of impurities, additives are substances added to the stream for,the ‘purpo

physical or chemical behaviour (e.g., hydrate and corrosion inhibitors), for or from,interaction
g., lubricants), and to track its distribution in the subsurface after injection (geochemical trac

mit
extrema of pressure for safe and effective operation of componerits of a CCS project

release of CO, out of a pre-defined containment

ry: Containments can include both surface containg€rs (e.g. compressors, pipelines, trucks,

ral terms and definitions relatingto monitoring and measuring

or repeated checking, supervising, critically observing, measuring or determining
ystem to identify change-frem a baseline or variance from an expected performance lg

ry: In case of geological.storage, monitoring is not restricted to the technical infrastructure
so includes the wider-surroundings of the surface and/or subsurface storage site.

sis for edoniparison against which project status or performance is monitored or meas

mib

b COp

es of
with
ers).

ships,

v the
vel

of an

ired

smallest va
method in a

3.34
threshold

specific context

ue of a property of a substance that can be reliably detected by a specified measuring

limit value, which can be a function of time, space or other variables, beyond which an action or frame

of reference

3.3.5

is triggered

verification
confirmation by examination and provision of objective evidence that specified criteria are met

Note 1 to entry: In the context of the Clean Development Mechanism (CDM), the independent review by a
designated operational entity of monitored reductions in anthropogenic emissions.
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3.3.6
validation
confirmation that the system under consideration meets in all respects the specification of that system

3.3.7

uncertainty (of measurement)

parameter, associated with the result of a measurement that characterizes the dispersion of the values
that could reasonably be attributed to the measured property

[SOURCE: ISO 20988:2007, 3.1]

3.3.8
uncedrtainty analysis
process that leads to qualitative and/or quantitative statement on the uncertainty of\the [data and/or
the assumptions that contribute to the assessment

3.39
certification
third-party attestation related to products, processes, systems or persons

[SOURCE: ISO 17000:2004, 5.5]

3.3.10
arealof review
AOR
geographical area(s) of a CCS project or part of it, desighated for assessment of the extenft to which a
CCS project, or part of it, could affect life and human health, the environment, competitive development
of other resources, or infrastructure

Note|l to entry: The delineation of an area of review/'defines the outer perimeters on the land surface or seabed
and water surface within which assessments will be*conducted as may be required by regulatory ayithorities.

3.3.11
sampling strategy
set df technical principles or steps that aim to establish, depending on the objectives and the site
consjdered, the sampling density, distribution location(s) and frequency for each sampling area

3.4 | General terms and definitions relating to risk

NOTH Some definitions’in this clause relating to risk have been adapted from ISO Guide 73 and from CSA Z
741 for the context of €CS.

3.4.1

risk

effect of uncertainty on project objectives (e.g. on performance metrics for an element of cdncern)

Note [1‘t@)entry: An effect is a deviation from the expected — positive and/or negative.

Note 2 to entry: Objectives can have different aspects (such as financial, health and safety, and environmental
goals) and can apply at different levels (such as strategic, organization-wide, project, product and process).

Note 3 to entry: Risk is expressed in terms of a combination of the severity of consequences (negative impacts) of
an event and the associated likelihood of their occurrence.

[SOURCE: ISO Guide 73:2009, 1.1 modified — “(e.g. on performance metrics for an element of concern)”
has been added. Note 4 to entry has been deleted and Note 3 to entry modified.]

3.4.2
overarching risk
risk that affects a CCS project as a whole or CCS projects in general

© IS0 2017 - All rights reserved 7
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cross-cutting risk
risk that affects one or more part(s) of a CCS project and has an impact or effect on other parts

344

risk treatment
process to reduce a specified risk through implementation of risk controls

3.4.5
risk contro

1

measure whose purpose is to reduce a specific risk or avoid escalation of risk

3.4.6

risk scenar
combinatior
which the ¢

3.4.7
acceptable
risk borne
policies

Note 1 to ent
It is tolerated
reduced.

[SOURCE: IS

3.4.8

unacceptah
risk of a nat
authority w

3.49
preventive
measures tH

Note 1 to ent}
has led to un

3.4.10
mitigation
limitation o
3.4.11

remediatio
process of c

3.4.12
emergency

io
or chain of circumstances through which a threat can cause an event to occur.and thr
nsequences of an event can have a negative impact on elements of concern

risk
by the project operator and others having regard to legal obligations and manage

[y: A tolerable riskis a risk of significant level considered as temperarily or conditionally accep
in order to facilitate a gradual response (e.g. monitoring of riskitreatment) until the risk has

0 27914:2017, 3.2]

le risk
ure and level that is regarded as unacceptable by the project operator and others or |
hose approval is required for the projectto proceed

measures
at aim to reduce the likelihod that a specific event occurs

y: These measures are this implemented before a hazardous event has occurred or before a pr
vanted impacts (e.g. exceeded predefined thresholds)

" reduction 6f actual or potential undesirable effects of a particular event or process

n
brrecting a failure or impacts on affected elements of concern

ough

ment

table.
been

Dy an

pcess

response plan

systematic procedures that clearly detail what is to be done, how, when, and by whom before, during

and after the

time an emergency occurs

»n o«

Note 1 to entry: In some jurisdictions, it can be called “emergency and remedial response plan”, “contingency

plan”, etc.

Note 2 to entry: Emergency response plans often also cite preparations to be completed before an emergency occurs

3.4.13

environmen

tal impact

change, which may be adverse or beneficial, to the environment, wholly or partially resulting from CCS
project activities

8
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3.4.14
expert elicitation
structured process for obtaining expert opinion

Note 1 to entry: Structured discussions, interviews, questionnaires, and polling or voting are among the methods

used

for expert elicitation.

Note 2 to entry: Expert opinions may be needed to assess quantities, consequences, probabilities, etc.

3.4.15
elements of concern

valu

d elements or objectives for which risk is evaluated and managed

3.5

3.5.1
stak
indiv
3.5.2

oper]
entit

3.5.3
regu
entit
CCS

[SOU

3.54
com]

General terms and definitions relating to relationship with stakeholders

eholder(s)
idual, group of individuals, or organization whose interests are or couldbe'affected by ¢

ator
y legally responsible for all or part of the CCS operations

lator
y or entities that have the authority to permit, approve, and/or otherwise authorize
broject activities, and/or monitor compliance with'the terms of a permit

RCE: CSA Z741-12 modified]

munication plan

docujment describing when, what and how'to communicate with project stakeholders

Note
verifi

3.5.5
stak
cons
impd

3.5.6

1 to entry: A communication plan“may provide information relating to issues such as md
cation, environmental impacts, tisk treatment.

eholder engagement
1ltation process «that involves stakeholders identifying and addressing issues
rtance and sharing information on CCS projects

third party

entit

y that isindependent of the parties involved with the issues in question

CCS project

pne or more

nitoring and

of common
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Annex A
(informative)

List of acronyms

CCS Carbon Dioxide Capture and Storage

CCU CdlbUll DiU)&idU Cd[)l,ul <, ULiliLdLiUll (Ul ubc)

CCUS Carbon Dioxide Capture, Utilization (or use) and Storage
LCA Life Cycle Assessment

CbM Clean Development Mechanism

EOR Enhanced Oil Recovery

GHG Greenhouse Gases

GWP Global Warming Potential

IPCC Intergovernmental Panel on Climate Change

10 © IS0 2017 - All rights reserved
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Annex B
(informative)

CCS project life cycle

Initiate Start

. N o . Cease Transfer
concept studies engineering authorization  Construction Injection injection responsibility
concept
Sub-phase Component
Opportun}ty Feasibility Engineering | Construction Capture Transport Injection
and planning study ‘A
\
COZ. CO02 present underground (1/ CO02 presenk underground
Hehavior .
(Private)
operator
Rdgulatory _
ajthority
Dgsignated C (
apthority

Figure B.1 — CCS projectlife

\\‘(

cyclel)

1) From ISO/TR 27918.
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