
Carbon dioxide capture —
Part 2: 
Evaluation procedure to assure and 
maintain stable performance of 
post-combustion CO2 capture plant 
integrated with a power plant
Captage du dioxyde de carbone —
Partie 2: Mode opératoire d'évaluation pour assurer et maintenir une 
performance stable du captage du CO2 post-combustion intégré à une 
centrale thermique

INTERNATIONAL 
STANDARD

ISO 
27919-2

First edition 
2021-09

Reference number 
ISO 27919-2:2021(E)

© ISO 2021

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 27919-2:2021

https://standards.iteh.ai/catalog/standards/iso/a26d09da-bc6c-41ed-8b1c-70cd92077667/iso-27919-2-2021



ii

ISO 27919-2:2021(E)

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2021
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

	 ﻿� © ISO 2021 – All rights reserved
�

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 27919-2:2021

https://standards.iteh.ai/catalog/standards/iso/a26d09da-bc6c-41ed-8b1c-70cd92077667/iso-27919-2-2021



Foreword...........................................................................................................................................................................................................................................v
Introduction............................................................................................................................................................................................................................... vi
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references...................................................................................................................................................................................... 1
3	 Terms, definitions, abbreviated terms and symbols..................................................................................................... 1

3.1	 Terms and definitions....................................................................................................................................................................... 1
3.2	 Abbreviated terms .............................................................................................................................................................................. 6
3.3	 Symbols.......................................................................................................................................................................................................... 7

4	 Principles...................................................................................................................................................................................................................... 8
4.1	 General............................................................................................................................................................................................................ 8
4.2	 Reliable performance........................................................................................................................................................................ 9
4.3	 Ensuring and maintaining reliable performance..................................................................................................... 9
4.4	 Procedure outline................................................................................................................................................................................. 9

4.4.1	 Outline of procedure flow........................................................................................................................................... 9
4.4.2	 Process step 1 to 3 outline — Main part..................................................................................................... 10
4.4.3	 Process step 4 to 6 outline — Evaluations of items peculiar to a PCC plant 

with some uncertainty................................................................................................................................................ 11
4.5	 Governing principles....................................................................................................................................................................... 11

5	 Availability, reliability and maintainability - basic concepts for a PCC plant..................................12
5.1	 General......................................................................................................................................................................................................... 12
5.2	 Spatial and temporal evaluation boundary................................................................................................................ 13
5.3	 Evaluation and quantification of availability............................................................................................................ 13
5.4	 Evaluation and quantification of reliability............................................................................................................... 14
5.5	 Evaluation and quantification of maintainability................................................................................................. 17
5.6	 Combined aspect of availability, reliability and maintainability............................................................ 17
5.7	 Unavailability (three categories)......................................................................................................................................... 18

6	 Defining reliability, availability and maintainability in the basic design phase..........................18
6.1	 General......................................................................................................................................................................................................... 18
6.2	 PCC plant description..................................................................................................................................................................... 19
6.3	 Basic design phase............................................................................................................................................................................ 19

7	 Determining reliability and availability in the operational phase..............................................................20
7.1	 General......................................................................................................................................................................................................... 20
7.2	 Review of operation result......................................................................................................................................................... 20
7.3	 Basic load pattern for evaluation and reporting of operation................................................................... 20
7.4	 Normal operation (transient and steady)..................................................................................................................... 22
7.5	 Start-up and shut-down................................................................................................................................................................ 23
7.6	 Emergency operations................................................................................................................................................................... 23
7.7	 Downtime.................................................................................................................................................................................................. 24
7.8	 Plant operator organization and training.................................................................................................................... 24

8	 Implications for maintenance..............................................................................................................................................................24
8.1	 General......................................................................................................................................................................................................... 24
8.2	 Maintainability and downtime.............................................................................................................................................. 25
8.3	 Maintenance strategies................................................................................................................................................................. 25

9	 KPIs of availability for reporting.....................................................................................................................................................26
9.1	 General......................................................................................................................................................................................................... 26
9.2	 PCC plant capacity availability and product CO2 producibility................................................................. 27
9.3	 Schedule compliance....................................................................................................................................................................... 29
9.4	 Time availability................................................................................................................................................................................. 30
9.5	 On-stream factor................................................................................................................................................................................ 31

ISO 27919-2:2021(E)

iii© ISO 2021 – All rights reserved	 ﻿

Contents� Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 27919-2:2021

https://standards.iteh.ai/catalog/standards/iso/a26d09da-bc6c-41ed-8b1c-70cd92077667/iso-27919-2-2021



ISO 27919-2:2021(E)

Annex  A (informative) Detailed evaluation procedure to assure and maintain stable 
performance of a post-combustion CO2 capture plant..............................................................................................33

Annex B (informative) The reference plant and its component experience...........................................................41
Annex C (informative) Technology Qualification.................................................................................................................................47
Annex D (informative) Classification of influences for PCC plant capacity availability and 

Product CO2 producibility in Clause 9.........................................................................................................................................48
Annex E (informative) PCC plant achievability.......................................................................................................................................49
Annex F (informative) Calculation example of each KPI..............................................................................................................51
Annex G (informative) Map of key issues and items to be checked relating the performance 

requirement............................................................................................................................................................................................................56
Bibliography..............................................................................................................................................................................................................................60

	 ﻿� © ISO 2021 – All rights reserved
�

iv

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 27919-2:2021

https://standards.iteh.ai/catalog/standards/iso/a26d09da-bc6c-41ed-8b1c-70cd92077667/iso-27919-2-2021



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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 265, Carbon dioxide capture, 
transportation, and geological storage.

A list of all parts in the ISO 27919 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Atmospheric carbon dioxide (CO2) emissions must be reduced to meet climate change mitigation 
targets. Including carbon dioxide capture and storage (CCS) in current emission reduction approaches 
increases the probability of meeting these targets at the lowest cost to the global economy. CO2 capture 
from gases produced by combustion of carbonaceous fuels is the only technology capable of dealing 
directly with emissions from power plants and other industrial sectors, such as cement manufacture 
and fertilizer production.

This document is the second in a series of standards for post-combustion CO2 capture (PCC) from a 
power plant using a liquid-based chemical absorption process. Building on ISO 27919-1 on evaluation 
of key performance indicators (KPIs), this document provides an evaluation procedure to assure and 
maintain reliable performance of a PCC plant integrated with a power plant. New or revised standards 
focusing on other CO2 capture technologies and approaches will be developed later.

PCC is applicable to all combustion-based thermal power plants. A simplified block diagram illustrating 
the PCC process is shown in Figure 1.

Figure 1 — Simplified block diagram of PCC

In a typical power generation facility, carbonaceous fuel (e.g. coal, oil, gas, biomass) is combusted 
with air in a boiler to raise steam. The steam drives a turbine or generator to produce power. In a gas- 
turbine combined-cycle system, the combustion in the gas turbine drives power generation, while 
steam generated through a heat-recovery steam generator produces additional power. Flue gas from the 
boiler or gas turbine consists mostly of N2, CO2, H2O and O2, with smaller amounts of other compounds 
depending on the fuel used. The PCC process is located downstream of conventional pollutant controls. 
Chemical-absorption-based PCC usually requires steam to be extracted from the power plant’s steam 
cycle or the use of lower-grade heat sources for absorption liquid regeneration, depending on the 
absorption liquid and process employed.

The economic and environmental value of a PCC plant is determined by its technical performance, as 
well as its ability to achieve and maintain stable operation as required by its owners/stakeholders, as 
follows:

—	 The owner of the flue gas source has an interest in sustained CO2-emission reductions.

—	 The owner of the CO2-product has an interest being able to supply CO2 at the desired rate regardless 
of external conditions.
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The CO2 receiver has an interest in CO2-product availability for its own operations.

Thus, this document describes a procedure that combines technology item evaluation procedure with 
reliability, availability, and in some cases maintainability evaluation methods.
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