BS ISO 8943:2025

Refrigerated light hydrocarbon fluids —
Sampling of liquefied natural gas —
Continuous and intermittent methods

bSi. Documents

Document Sharing Hub

Full document details: BS ISO 8943:2025


http://www.avadocuments.com/doc/bs-iso-8943-2025
http://www.avadocuments.com/doc/bs-iso-8943-2025

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 8943:2025. It
supersedes BS ISO 8943:2007, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PTI/12, Petroleum Measurement and Sampling.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2025
Published by BSI Standards Limited 2025

ISBN 978 0 539 20938 9
ICS 75.060

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2025.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 8943:2025


http://www.avadocuments.com/doc/bs-iso-8943-2025
http://www.avadocuments.com/doc/bs-iso-8943-2025

International
Standard
ISO 8943
Refrigerated light hydrocarbon Third edition
fluids — Sampling of liquefied 2025-04
natural gas — Continuous and
intermittent methods
Hydrocarbures liquides 1égers réfrigérés — Echantillonnage de
gaz naturel liquéfié — Méthodes en continu et par intermittence
Documents
Fse(;ezggrz]t%e:znouznét():r:) © ISO 2025 Document Sharing Hub

Full document details: BS ISO 8943:2025


http://www.avadocuments.com/doc/bs-iso-8943-2025
http://www.avadocuments.com/doc/bs-iso-8943-2025

ISO 8943:2025(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2025

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 o 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

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
ii
Full document details: BS ISO 8943:2025


https://www.iso.org
http://www.avadocuments.com/doc/bs-iso-8943-2025
http://www.avadocuments.com/doc/bs-iso-8943-2025

ISO 8943:2025(en)

Contents Page
FOT@WOTM..........ooooooe st iv
IIMETO@UCTION ........ooooo 88585558 v
1 SCOPI ...t 1
2 Normative references

3 Terms and definitions

4 Outline of SAMPLING SYSTOINL ... 3

4.1 {72 V<) o= SO

4.2 Direct sampling
4.3 IUAIT@CT SAIMPIIIIG e
.31 GOIIETAL oo
4.3.2  Spotsampling..........
4.3.3 Incremental composite sampling...
4.4 Multiple LNG transfer lines ...
5 PI@CAUTIONIS ...
51  Precautions in handling LING ...ttt
5.2 Partial fractionation of the LNG sample
5.3 Supervision dUring SAMPIIIIG . ...
6 AAPPATATULS ..o
6.1 IMTAEETTALS WSO ..o
6.2 SAMPLING PIODE ...
6.3 LNG sample vaporizer
6.4 Compressor for transferring gasified LNG ...
6.5 PrESSUIE T@GUIATOT ..o
6.6 Gas sample holder-............
6.7 Gas sample compressor
6.8 Gas sample cylinder or CP/FP sample cylinder-.....
6.9 Piping arrangement. ...,
6.10  SAIMPIE FIIEOT e
7 SAMPLING PIOCEAUIE ...
7.1 General......cco.
7.2 Sampling of LNG...............
7.3 Suspension of sampling.
7.4 ContinUOUS SAMPLINIE ..o
74.1  Filling the gas sample holder with gasified LNG ... 15
7.4.2  Filling the gas sample CYINAEr . ... 16
7.5 Intermittent sampling
7.5.1 Filling the CP/FP sample cylinder with gasified LNG..........ccoeeee 16
7.5.2  Purging the CP/FP sample CYINAEr.... ... 16
7.6 Online gas ChroMAtOZTAPI . ..ot 16
8 SAMIPLIIZ T@POTE ...t 17
Annex A (informative) Example of calculation of degree of sub-co0ling ... 18
Annex B (informative) Constant pressure (CP)/floating piston (FP) sample cylinder with
£eChNICAl SPECIFICATIONS ... 21
Annex C (informative) Example of Sampling FePOTt ... 24
BIDIIOGIAPIY ... 25
Documents
© IS0 2025 - All rights reserved Document Sharing Hub
iii

Full document details: BS ISO 8943:2025


http://www.avadocuments.com/doc/bs-iso-8943-2025
http://www.avadocuments.com/doc/bs-iso-8943-2025

ISO 8943:2025(en)

Foreword

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 28, Petroleum and related products, fuels and
lubricants from natural or synthetic sources, Subcommittee SC 5, Measurement of refrigerated hydrocarbon
and non-petroleum based liquefied gaseous fuels.

This third edition cancels and replaces the second edition (ISO 8943:2007), which has been technically
revised.

The main changes are as follows:

— an overview of gasified LNG sampling has been added;

— a CP/FP sample holder has been introduced;

— amultiple shore transfer pipeline has been considered;

— astable flow rate has been specified;

— an approach to find an outlier of online analysis results has been introduced;
— an example of a sampling report has been added.

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

In the custody transfer of liquefied natural gas, hereinafter referred to as LNG, it is common practice to
determine the quantity transferred on a calorific-content basis. The total calorific content of the quantities
of LNG quoted in the custody transfer is determined by the liquid volume, liquid density and gross calorific
value of the LNG delivered.

Knowledge of the composition of LNG is required to calculate its density and calorific content. Therefore,
precise sampling is a prerequisite for precise analysis.

LNG is a complex mixture of low-molecular-weight hydrocarbons with nitrogen as a principal inert impurity.
Typically, methane is the major component. Minor-component concentrations vary with the source of the
raw gas, the liquefaction pre-treatment, the liquefaction process and the storage conditions.
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Refrigerated light hydrocarbon fluids — Sampling of liquefied
natural gas — Continuous and intermittent methods

1 Scope

This document specifies methods for the continuous and intermittent sampling of liquefied natural gas
(LNG) while it is being transferred through an LNG transfer line.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

31

accumulator

storage provided to absorb pressure pulsations of gasified liquefied natural gas (LNG) (3.10) and to
homogenize it

[SOURCE: ISO 1998-5:1998, 5.20.275]

3.2

bubbling

procedure, in the case of water-seal-type gas sample holder (3.22), to saturate the seal water (3.19) in a gas
sample holder with gasified liquefied natural gas (LNG) (3.10) for suppressing the effect of the seal water on
the gas sample

[SOURCE: ISO 1998-5:1998, 5.20.287, modified — “in the case of water-seal-type gas sample holder” added
to the definition.]

3.3

compressor for transferring gasified LNG

compressor used for boosting the pressure of gasified liquefied natural gas (LNG) (3.10) when gasified LNG
in the LNG sample vaporizer (3.11) cannot be transferred to the gas sample holder by its inherent pressure

3.4

constant pressure/floating piston sample cylinder

CP/FP sample cylinder

portable cylinder which has a floating piston dividing sample gas and pre-charge gas, capable of maintaining
constant pressure during the sampling period

3.5

constant pressure/floating piston sample holder

CP/FP sample holder

unportable holder or cylinder which has a floating piston dividing sample gas and pre-charge gas, capable of
maintaining constant pressure during the sampling period
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3.6

continuous sampling

process to collect samples from gasified liquefied natural gas (LNG) (3.10) stream into a gas sample holder
continuously with constant flow rate

Note 1 to entry: The gasified LNG from the vaporizer is thereafter continuously fed into the gas sample holder.

3.7

gas sample cylinder

sample cylinder, usually used for continuous sampling (3.6), the retention of the gas sample and its transfer
to an analysing instrument

3.8
gas sample compressor
compressor used for charging the gas sample collected in a gas sample holder into a gas sample cylinder (3.7)

39

intermittent sampling

process to collect samples from a gasified liquefied natural gas (LNG) (3.10) stream and place them into a gas
sample holder or cylinder intermittently, grab by grab, with predetermined time or flow amount intervals

3.10

liquefied natural gas

LNG

liquids composed predominantly of methane

3.11

liquefied natural gas sample vaporizer

LNG sample vaporizer

apparatus to completely gasify the liquefied natural gas (LNG) (3.10) sample collected from the LNG transfer
line (3.12)

3.12

liquefied natural gas transfer line

LNG transfer line

pipeline used for transferring liquefied natural gas (LNG) (3.10)

3.13

offline analysis

procedure of analysis implemented on the representative sample gas that is once charged into a gas sample
cylinder (3.7) or a CP/FP sample cylinder (3.4)

3.14

online analysis

procedure of analysis implemented using an analytical equipment that is directly connected through
pipelines or other means to the sampling device

3.15

online gas chromatograph

gas chromatograph that is connected to the gasified liquefied natural gas (LNG) (3.10) stream, downstream
of an offtake probe and vaporiser, to facilitate online analysis (3.14)

3.16

pressure regulator

pressure-regulating valve and pressure sensor provided to keep the gas pressure constant at the gas sample
holder inlet

3.17

sample filter

filter used to protect the sampling valve for the online gas chromatograph (3.15) from scoring due to the
presence of foreign contaminants, such as metal shavings and dirt
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3.18

sampling probe

device inserted into gas or liquid to be sampled from the transfer line or fitted to the transfer line for
collecting a sample

[SOURCE: ISO 1998-6:2000, 6.40.104]

3.19

seal water

water used in the water-seal-type gas sample holder (3.22) to preclude contact of the gas sample with the
atmosphere

3.20

sub-cooling

lowering the temperature of liquefied natural gas (3.10) to below its boiling point at a given pressure, i.e. to a
sub-cooled state

3.21
waterless-type gas sample holder
holder without seal water (3.19) used for collecting gasified liquefied natural gas (LNG) (3.10)

3.22
water-seal-type gas sample holder
holder with seal water (3.19) used for collecting gasified liquefied natural gas (LNG) (3.10)

3.23

direct sampling

sampling in situations where there is a direct connection between the natural gas to be sampled and the
analytical unit

[SOURCE: ISO 10715:2022, 3.5]

3.24

indirect sampling

sampling in situations where there is no direct connection between the natural gas to be sampled and the
analytical unit

[SOURCE: ISO 10715:2022, 3.11]

3.25
spot sampling
sampling of a specified volume taken at a specified place at a specified time from a stream of gas

3.26

incremental composite sampling

accumulate sampling from the process line into sample cylinder(s) during a certain period, in order to have
a representative sample

4 Outline of sampling system

4.1 General

The purpose of sampling is to take a representative sample. The sample is analysed to determine the
composition of the LNG transferred. Regardless of the sampling method or system design, the LNG sample
collected through the sampling probe provided on the LNG transfer line is gasified in the LNG sample
vaporizer system. Samples shall be taken after the accumulator if an accumulator is installed in the gasified
LNG stream. The samples shall be representative of the transferred LNG.

The primary isolation valve between the sample probe and the vaporizer should be an emergency shutdown
(ESD) which fails safe to isolate the liquified LNG from the sampling system or gas chromatograph (GC). The
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