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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 [SO/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 on 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 the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 193, Natural gas, Subcommittee SC 1, Analysis
of natural gas.
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Introduction

Both international and intranational custody transfer of natural gas usually require precise
determination of both the quantity and the quality of the gas to be traded. ISO 6976:2016, which cancels
and replaces ISO 6976:1995, specifies methods for the calculation of those properties, often known
as the combustion properties, which (in part) describe gas quality, namely gross (superior) and net
(inferior) calorific value, density, relative density, gross and net Wobbe index. The methods provide the
means of calculating the properties, including uncertainties, of any natural gas, natural gas substitute,
or similar combustible gaseous fuel of known composition at commonly used reference conditions.

Some 80-o0dd years ago, in the Introduction to Hyde and Mills’ classic text Gas Calorimetry, Sir Charles
Vernon (‘CV’) Boys wrote the words[109] “ ... I hesitate to give the number of actual tests of the calorific
value of gas which are made every year, but ... it will be evident that any machinery set up to ascertain
its value must be extensive ... The fact is that no single commodity generally purchased by the public is so
carefully watched and maintained of its guaranteed quality as gas ... ”. Since that time, the technology of
gas calorimetry has changed beyond either recognition or imagination, but the truth of the sentiment
expressed remains unchanged and refers every bit as much to 2017 as it did to 1932.

This document acts as a repository for those manifold technical details which justify and explain the
methods presented in the new third (2016) edition of ISO 6976 but which are not directly needed in its
everyday routine implementation. In short, it is conceived and intended as a complete(ish) knowledge
base which provides full and proper technical authentication of ISO 6976.

© 1S0 2017 - All rights reserved vii
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TECHNICAL REPORT

Natural gas — Supporting information on the calculation of
physical properties according to ISO 6976

1 Scope

This document acts as a repository for those manifold technical details which justify and explain the
methods presented in the third edition of ISO 6976 but which are not directly needed in the everyday
routine implementation of the standard.

Each main clause addresses a specific aspect of the calculational method described in ISO 6976:2016,
and is intended to be self-sufficient and essentially independent of each other clause. For this reason,
the user should not expect the whole to be accessible to study as a sequentially coherent narrative.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 6976 apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4 Symbols, units and abbreviated terms

4.1 Quantities

Symbol Meaning Unit
a atomic index for carbon in the generalized molecular species C4HpN:04Se —
b atomic index for hydrogen in the generalized molecular species CqHpNO4Se —
c atomic index for nitrogen in the generalized molecular species C4HpNO4Se —
d atomic index for oxygen in the generalized molecular species C4HpNO4Se —
e atomic index for sulfur in the generalized molecular species C4HpN-O4Se —
g coefficients in equation for B —
h molar enthalpy KkJ-mol-1
k coverage factor —
m number of sets of values —
n number of determinations in a set of values —
p pressure (absolute) kPa
q exact input quantity in calculation of Y (varies)
r correlation coefficient —
s summation factor —
t Celsius temperature °C
u(Y) standard uncertainty of ¥ (varies)
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