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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.

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 conformitylassessment,|ds) well?asjinformation aboit\[SO'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 193, Natural Gas, Subcommittee SC 1,
Natural Gas Analysis. -

This second edition cancels and replaces’the!first’edition (1SO 10715{1997), which has been technically
revised.

The main changes compared to the previous edition are as follows:

— This new edition has placed a significant relevance on regular service, maintenance and validation
of installed sample systems which previously have not been given proper attention. Sample systems,
or atleastthe fixed/installed portion of them, have all too often been installed and forgotten without
realization that through use they become more and more contaminated leading to distortions of the
composition of the gas being sampled.

— Introduction of new sampling devices

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.

vi © IS0 2021 - All rights reserved
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Introduction

The composition, quality, and properties of natural gas vary according to amongst others its source, level
of processing, natural mixing at interconnection points, storage facilities, blending stations, fluctuating
demand for some of its derivatives such as LPG (Liquefied Petroleum Gases), and increasingly the need
to transport unconventional and renewable gases in the same network etc.

The variations that occur are closely monitored and controlled to ensure safety of the general public
as well as operational staff, plant, equipment and the gas infrastructures in general. Additionally and
commercially critical the energy content of the gas differs with these variations and is very accurately
monitored for billing and fiscal purposes because of the very large sums of money involved.

The variations that occur can be best collectively grouped under the generic term “Gas Quality” which
shall subsequently be referred to as GQ in this document.

© 1S0 2021 - All rights reserved vii
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Natural gas — Gas sampling

WARNING — General quality aspects of natural gas are detailed in ISO 13686. However it
is possible that the standard does not cover all the trace constituents that are increasingly
necessary to monitor for various reasons.

For monitoring and controlling GQ, samples are taken at many and various stages along the way and
analysed. Such samples are taken from/under many different process parameters with a need to always
ensure that any gas that is subsequently analysed for such monitoring purposes is truly representative
of the bulk.

Methods of measuring GQ are well defined in numerous ISO standards as are the means of calibrating
such measuring instruments, however all those measurements and calibrations are all but futile if the
samples used for making such measurements are not representative. This document provides means
to ensure sampling systems and sampling processes are designed, located, installed, operated, and
maintained such that samples obtained are representative of the bulk to which they are attributed.

1 Scope

This document provides means for ensuring that samples of natural gas and natural gas substitutes
that are conveyed into4ransmission and distribution gridsare representative of the mass to which they
are allocated.

NOTE To ensure that a particular gas is taken intoaccount in'the standard, please refer to Annex A.

This document provides comprehensive information .on,the way that samples can be contaminated,
altered, modified or degraded and methods, means and procedures for.ensuring that the sample remains
representative from the start of the sampling process to,the point where the sample is presented to the
analytical device.

This document is primarily intended for sampling at sites and locations where interchangeability
criteria, energy content and network entry conditions are measured and monitored and is particularly
relevant at cross border and fiscal measurement stations. It serves as an important source for control
applications in natural gas processing and the measurement of trace components.

This document does not address the safety issues associated with gas sampling.

This standard is applicable to natural dry gas (single phase - typically gas transiting through natural
gas pipelines) sampling only. On occasion a natural gas flow can have entrained liquid hydrocarbons.
Attempting to sample a wet natural gas flow introduces the possibility of extra unspecified uncertainties
in the resulting flow composition analysis. Sampling a wet gas (two or three phases) flow is outside the
scope of this standard.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 8943, Refrigerated light hydrocarbon fluids — Sampling of liquefied natural gas — Continuous and
intermittent methods

ISO 13686, Natural gas — Quality designation
[SO 14532:2014, Natural gas — Vocabulary

© IS0 2021 - All rights reserved 1
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ISO 15156-1, Petroleum and natural gas industries — Materials for use in HZ2S-containing environments in
oil and gas production — Part 1: General principles for selection of cracking-resistant materials

3 Terms and definitions
For the purposes of this document, the terms and definitions from ISO 14532 and the following apply.

ISO and [EC maintain terminological 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
absorption
extraction of one or more components from a mixture of gases when brought into contact with a liquid

Note 1 to entry: The assimilation or extraction process causes (or is accompanied by) a physical or chemical
change, or both, in the sorbent material.

Note 2 to entry: The gaseous components are retained by capillary, osmotic, chemical, or solvent action.
EXAMPLE Removal of water from natural gas using glycol.
[SOURCE: ISO 14532:2014, 2.2.2.6]

3.2

adsorption

retention, by physical or chemical forces of'gas‘molecules, dissolved substances, or liquids by the
surfaces of solids or liquids with which they are in contact

Note 1 to entry: For example, retention of methane by carbon.
[SOURCE: ISO 14532:2014, 2.2.2.7]

3.3

contaminants

constituents in very low levels, such as particulates, glycol, compressor oil, etc., that are assumed to be
intrusive and not part of the gas to be sampled

Note 1 to entry: Such contaminants are generally harmful to the analytical equipment and if they enter the
sampling process they need to be removed from the sample before it enters the analyser. However once the
contaminants enter the sampling process they continue to influence any following sample that come into contact
with them. Over a period of time the accumulation of contamination in the sampling system can have a profound
effect on the sample such that it is no longer representative of the mass.

Note 2 to entry: Contaminants are not to be confused with trace components that are inherent to the gas to be
sampled.

3.4
desorption
release of specific components from a surface on which they are adsorbed or absorbed

Note 1 to entry: from solution in a liquid phase for example.

3.5

direct sampling

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

2 © IS0 2021 - All rights reserved
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3.6

floating-piston cylinder

container which has a moving piston separating the sample from a buffer gas, where the pressures are
in balance on both sides of the piston

3.7

gas sorption effects

physical processes whereby some gases are adsorbed onto or desorbed from the surfaces of a solid
without transformation of the molecules

Note 1 to entry: The force of attraction between some gases and solids is purely physical and depends on the
nature of the participating material. Natural gas can contain several components that exhibit strong sorption
effects. Special care should be taken when determining trace concentrations such as heavy hydrocarbons, water,
sulfur compounds, mercury and hydrogen.

[SOURCE: ISO 14532:2014, 2.3.4.6]

3.8
high-pressure natural gas
natural gas with a pressure exceeding 0,2 MPa

3.9
hydrocarbon dew point
temperature, at a given pressure, at which hydrocarbon vapour condensation begins

3.10
incremental sampler
a sampler which accumulates a series of spot samples into one composite sample

3.11

indirect sampling

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

3.12
liquid separator
a unit, in the sample line, used to collect liquid fall-out

3.13
purging time
the period of time during which a sample purges a piece of equipment

3.14

representative sample

sample having the same composition as the natural gas it is attributed to, when the latter is considered
as a homogeneous whole

[SOURCE: ISO 14532:2014, 2.3.4.2]

3.15
residence time
time it takes for a sample to flow through a piece of equipment

3.16

retrograde condensation

production of a liquid phase of heavy hydrocarbons at a particular pressure and temperature where, at
that same temperature, the gas stays in a single phase at a higher pressure as well as at a lower pressure

Note 1 to entry: Retrograde behaviour describes the non-ideal phase properties of hydrocarbon gas mixtures,
such as natural gas.

© IS0 2021 - All rights reserved 3
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3.17
sample container
container for collecting the gas sample when indirect sampling is necessary

3.18

sample line

line provided to transfer a sample of the gas from the sampling point (3.21) to the sampling device or
the analytical unit

Note 1 to entry: Devices necessary to prepare the sample for transportation and analysis (conditioning unit) can
be part of it.

3.19
sample probe
a device inserted into the gas source, used to extract a sample and to which a sample line is connected

3.20
sampling place
whereabouts along the gas pipeline or on the process plant where the sample probe (3.19) is located

3.21

sampling point

exact point in space defined by the sampling place (3.20), the sampling position and by the location of
the inlet on the sample probe (3.19)

3.22

sampling position

location within the cross-sectional area ofithe gas.pipeline;or, process\plant at the sampling place from
where a sample is taken

3.23
spot sample
sample of specified volume taken at a spécifiedplace-ataspecified time from a stream of gas

3.24
trace component
component present at very low levels

Note 1 to entry: Trace components generally include hydrocarbons or groups of hydrocarbons above n-pentane
and the components listed in ISO 14532.

3.26
wetted surface
surface of the material in contact with the sampled gas

4 Safety considerations

The use of this document can involve working with high pressure flammable gases and other hazardous
materials which can be located in areas designated as hazardous (potentially explosive and or toxic
atmospheres). This document does not address the safety issues associated with such situations. It
is the user’s responsibility to establish appropriate design rules, installation, operating, testing and
maintenance procedures for pressurized equipment, equipment located in potentially hazardous areas,
the control, handling and transportation of substances potentially hazardous to health, etc.

International and national regulations on safety requirements should be followed closely and carry
more weight than this document.

4 © IS0 2021 - All rights reserved
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5 Principles of sampling

Natural gas sampling is the process of acquiring a sample from a source of interest, conditioning the
sample (where necessary) and delivering the sample to an analytical instrument, either directly or
indirectly via a vessel or other transport medium.

The methods and equipment for each of these steps are described within this standard.

The purpose of the sampling system is to ensure that the sample acquired is representative of the
source gas desired and that in the process of delivering the sample to the analytical instrument the
chemical and physical state remain unchanged, even on a molecular level.

Considering the equipment is relied on to fulfil this purpose for many years of operation, careful
consideration should be applied to the design (considering application-specific conditions and
measurement objectives), manufacturing, operation, maintenance and performance evaluation of the
system.

6 The concept of representative sample

In order to show that any information gained from a sample of natural gas is truly representative of the
whole quantity to which the information is to be attributed we use the term “representative sample”

A representative sample is defined by two main criteria:

1) The sample is not altered in-any way, or,moxe, realistically. in any-avoidable way, during the process
of collecting, handling,  containing or /preparing the‘sample for"analysis or measurement. The
condition of the sample being the same in composition and phase -absolute or essential sameness
as the mass from which it was taken for the quality/analyte under consideration - is defined as
being identical.

2) The sample is taken:atiasample point where weican:be sure thatitiis actually from the bulk to
which the information is to-beiapplied atia known time ortime period. This requires a matching in
time or a synchronization of analytical results to the mass. This is defined as being pertinent.

7 Types of sampling

7.1 Sampling method considerations

The main function of sampling is to take an adequate sample that is representative of the gas.
The main distinction in sampling is between direct and indirect sampling methods. In the direct
sampling method, the sample is drawn from a stream and directly transferred to the analytical unit.
In the indirect sampling method, the sample is stored in a sample container before it is transferred
to the analytical unit. The main classifications of the indirect sampling method are spot sampling or
incremental sampling. Incremental sampling regarding regasified LNG is described in ISO 8943.

© IS0 2021 - All rights reserved 5
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