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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

There are multiple suppliers of gas chromatograph analysers for measurement of natural gas
composition. If correctly set up, there is no reason to prefer any one in particular, since they give
comparable results. However, the situation gives rise to a variety of methods of reporting data, which
can create confusion over the use of such data for off-line calculation of properties or evaluation of
analyser performance.

Therefore, a uniform method of data presentation, independent of the source of the analyser, as
presented in this document is considered valuable.

© IS0 2022 - All rights reserved v
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1SO 23219:2022(E)

Natural gas — Format for data from gas chromatograph
analysers for natural gas — XML file format

1

Scope

This document specifies a text file format - XML file format - for reporting natural gas analysis results

and

.XMI (case insensitive).

The

unceftainty, for input for I1ISO 6976[3] and for input for ISO 10723[4] for performance
Typig¢ally these would be the gas composition as provided on an analysis certificate, or re
perfgrmance evaluation that would be read into an Excel spreadsheet for ddtaprocessing.

2
The

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 8601, Date and time — Representations for informgtion interchange — Part 1: Basic rules

No t¢rms and definitions are listed in this document.

[SO dnd IEC maintain terminological databases for use in standardization at the following 4

The

d)

ptiter data Tetevant to maturat gas: T e fite mame s appticable when it inciudesthe

XML file format is useful for output from ISO 6974-111] for composition and1SO 6

Normative references

following documents are referred to in the text in such a“way that some or all of t

Terms and definitions

ISO Online browsing platfornizavailable at https://www.iso.org/obp

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

Basic instructions
following steps-shall be obeyed to come to a correct XML representation:

Unambjighieus, reasonably concise, non-proprietary, and since the chemical formula if

Nwmber (CAS RN) is not so understandable and is proprietary.

pxtension of

974-212] for
evaluation.
sults from a

heir content
applies. For
hts) applies.

ddresses:

part of the

InChltitis often clear what the component is. The alternative of using Chemical Abstralcts Registry

Attributes in tags should be avoided, e.g. not <amount unit="mol%’>1,2</amount> but

<amount><value>1,2</value><unit>mol%</unit></amount>

The XML should have some checksum (at the end), e.g. CRC-16 check (hexadecimal) sum as
displayed by ZIP programs, at the end of the file as an XML comment, e.g. <!--D86A3640-->. This
is not intended for security purposes, merely as a confidence check that the file contents have not

been corrupted.

Date and time are tagged <date_time> and use the convention specified in ISO 8601
time>2018-07-10T13:59:00+01</date_time>

This data may be used for

— date and time of sample registration,

© IS0 2022 - All rights reserved

, e.g. <date_


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=79a410a9b3be7fb3eb46223a0951df11

IS0 23219:2022(E)

— date and time when the results were produced,
— date and time when the results were validated, or
— date and time when the report was issued.

e) Date and time are always useful data and the specified format is any format that is acceptable to
Excel and VBA. For example, time may be hh:mm:ss (e.g. 13:45:10), where seconds are optional
(assumed to be 00 if omitted, and hours are 24 hour clock). Date may be dd/mm/yyyy (e.g.
27/02/2017) or dd-mmm-yy (e.g. 27-Feb-17).

f) In general XML tags is lowercase (including inchi, which is usually written as InChlI)

g) Any multiple word tags to be concatenated with underscore, e.g. <retention_time>
h) In general tags should be complete words, rather short forms or acronyms

i) The kirld of numeric datatype Decimal (type xs:decimal or xs:float/xs:double)’ shall be chpsen.
Numbeys should not contain spaces and use period as the decimal separator;)i:e. no groupipg of
digits, o thousands separator (e.g. comma). E-notation is used for powers) of 10, e.g. 34, [12.3,
-3.4567)5.6E3 and 7.8E-2.

j)  Comporent data are in <peak> blocks (see annexes).

k) Units should use a single solidus or -exponent, e.g. M]/m3 (see dnnéxes), or MJ-m-3 Space between
units isnot allowed.

1) Propertiies should be in a <properties> block, with each property in a <property> block, and, to be
flexible|the property will be identified with a keywordrather than by an XML tag (see annexes).

m) XML is dlefined by the tags - keywords enclosed in angular bracket, e.g. <value>, with a terminpting
tag with / in front of the keyword, e.g. </value>.

n) This|{format of the XML file format is defitied in the schema given in Annex A.

0) The [XML tags defined in the schema-are case insensitive (they are all lowercase) and haye no
leading or trfailing spaces. The tags have ho attributes, i.e. no name="value” within the tag.

p) The |content of the tags, e.g(keywords, are case insensitive, and leading and/or trailing spaces
are ignored| In the examples (see*Annexes B, C and D), the contents are often with trailing spades in
order to imgrove readability.

q) The [only likely neéd)for lowercase is to distinguish the S.I. prefixes of m (milli) and M (mega).
Keywords should not contain spaces.

r) Example keywords and units are given in Annexes A, B, C and D. Commonly useful keywords are
specified inthosesame annexes.

s) In géne

(see Clause 5).

t) Reading applications should ignore any keyword sections that are not relevant to their
operation.

u) Software, capable of processing XML data to Excel and vice versa is listed in Annex E.

V) Tags that contain values should have unique names.

5 General comments to keywords and units

51 Possible keywords and units are given in Annex A (see also examples on commonly useful
keywords in Annexes B, C and D).

2 © IS0 2022 - All rights reserved
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Example gas component names are specified in Annex F.

Amount units may be:

— ppm mol, mol%, mf or mol_fr (mole fraction), or

— ppm mass, mass% or mass_fr (mass fraction),

— concentration units, e.g. mg/m3, are not recommended, but if they have to be used then the reference
conditions for the volume shall be given in the units, and whether the volume amount includes the
named component or not.

NOTH PPM 1s parts per million moles, 1.e. moles per million moles (or parts per million ideal ga

5.4

— gross CV is the same as superior CV and higher CV, or

— et CVis the same as inferior CV and lower CV.

Poss

5.5
This

deviation) in the same units as the value (i.e. not as a percentage), and coverage_fac

spec

spec

5.6
alwa

Itis ysual to assume this is an identity matrix(=1 if row=column, =0 if row<>column) if it is

In th
5.7

for that analyser and analysis. Retention time is to be in seconds.

©ISO

For calorific value (CV) the following should be considered:

ble units: MJ/m3, k]/mol, MJ/kg, Btu/ft3

According to ISO/IEC Guide 98-3[¢] every measurement should have an associated
can be specified using the <uncertainty> tag. This is theé\standard uncertainty (o

fies the half range.

Since amounts are in mole fraction then the total amount must sum to unity, heng
[ys be correlation between the mole fractions’ The correlation_coefficient block is to al

e block it is expected that row < column-The correlation matrix is symmetric.

Retention time, height and areahave no need for units. Only that the units should b

b volume).

uncertainty.
ne standard
tor shall be

fied. The form of the distribution can be specified. Innomitted the distribution is assumed to be
Normal (Gaussian). Other common distributions are Uniferm and Triangular - for these the

uncertainty

e there will
low for this.
't provided.

e consistent

2022 - All rights reserved


https://standardsiso.com/api/?name=79a410a9b3be7fb3eb46223a0951df11

IS0 23219:2022(E)

Annex A
(normative)

<is023219> XML tags

A.1 <measurements>

A1.1 <pa|rameters>

Optional pa
A1.1.1 <d

See Clause 4

A1.1.2 <

Text descrip

A1.1.3 <c
Text descrip
A.1.2 <pe

A1.21 <d

Component

A1.2.1.1 5

Text descrip
A1.2.1.2 5
Optional pa

A1.2.1.2.1

fameters to describe the measurements. Examples below.

ate_time>

item d).

ylinder_number>

tion.

ertficate_number>

tion.

ak>

omponent>

data.

rname_local>

tion of the component:

L parameters=

rametersto‘characterize the component.

<k.name>

Text description of the property. Example names (and units) :-

molar_mass

boiling_point

specific_gra

critical_temperature
critical_pressure

critical_volume

[kg/kmol]

[K] (normal, at 101,325 kPa)
vity [-] (60/60°F relative density)
[K]

[MPa]

[

m3/kmol]

© IS0 2022 - All rights reserved
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critical_density [kg/m3]
acentric_factor [-]
Note that the InChl descriptor contains the chemical formula.

A.1.2.1.2.2 <k_value>

Num

A.l.

erical value.

1.2.3 <K units>

Text

description of standard units.

A.1.2.1.3 <inchi>

Text

[InChl descriptor of the component (see Annex F).

A.1.2.1.4 <amount>

Data

for the component’s amount of substance.

A.1.2.1.4.1 <value>

Num

erical value.

A.1.2.1.4.2 <units>

Text

description of amount units (see 5.3).

A.1.2.1.4.3 <uncertainty>

Data

for the component’s amount uncertainty.

A.1.2.1.4.3.1 <u_value>

Num|

erical value.

A.1.2.1.4.3.2 <u_coverage_factor>

Num|

erical value,'€.g. for a 95 % confidence interval of a normal distribution the value is 1

often taken as 2!

A.1.2.1.4.3:3 <u_distribution>

Text

description of the distribution (see Clause 5 e). If absent assumed normal

96; which is

A.1.2.1.4.3.4 <u_measurements>

Integer value. The number of measurements used in the calculation of <u_value>

A.1.2.1.4.3.5 <u_correlation_rc>

Integer value. Unique value for <correlation_coefficients> <c_row> or <c_column>.

A.1.2.2 <retention_time>

Num

erical value in seconds.

© IS0 2022 - All rights reserved
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A.1.2.3 <peak height>

Numerical value with arbitrary units (consistent throughout the file).

A.1.2.4 <peakarea>

Numerical value with arbitrary units (consistent throughout the file).

A.1.3 <co

rrelation_coefficients>

See 5.5. If absent assumed to be an identity matrix.

A.1.3.1 <element>

A.1.3.1.1 <c_row>

Integer value (referenced by <u_correlation_rc>).

A.1.3.1.2 <«c_column>

Integer valy

fe (referenced by <u_correlation_rc>).

A.1.3.1.3 <c_value>

Numerical vialue (in the range -1 to +1).

A.2 <pro

perties>

A.2.1 <method>

Data for the

A2.1.1 <n

Text descrip

A2.12 <p

Parameters

A2.1.2.1 5

Numerical v

method for the property calculation:

_name>

tion of the method used, é.g. ISO 6976[3], 1SO 20765-2[>1.

arameters>

that are releyant to the method. Examples below.

rcombustion_temperature>

alue< 32 assumed °C, 32 to 100 assumed °F, >100 assumed K.

A.2.1.2.2 <metering_temperature>

Numerical value: < 32 assumed °C, 32 to 100 assumed °F, >100 assumed K.

A.2.1.2.3 <metering_pressure>

Numerical value: > 25 assumed kPa, <25 assumed psiA.

© IS0 2022 - All rights reserved
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A.2.1.3.1 <p_name>

Text description of the property.

Example names (followed by possible units in [], and symbols):-
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ISO 6976 properties:-
molar_mass [kg/kmol] M
gas_compression_factor [-] Z
volume_gross_calorific_value [M]/m3] (Hv)¢
molar_gross_calorific_value [k]/mol] (Ho)g
mass_gross_calorific_value [M]/kg] (Hm)g
volume_net_calorific_value [M]/m3] (Hv)y
molar_net_calorific_value [k]/mol] (Hoy
mass_net_calorific_value [M]/kg] (Hm)y
relative_density [-] G
gas_density [Kg/m3] D
wobbe_index [M]/m3] W
net_wobbe_index [M]/m3] Wy
ideal_volume_gross_calorific_value [M]/m3] (Hv)¢?
ideal_volume_net_calorific_value [M]/m3] (Hv)°
ideal_relative_denGsity [] GO
ideal_gas_derfsity [kg/m3] DO
ideal_waebbe_index [M]/m3] W0
ideal-nét_wobbe_index [M]/m3] W0

ISO 40765 properties:-
temperature [K] T
pressure [MPa] p
molar_helmholtz_free_energy [k]/kmol] a
second_virial_coefficient [m3/kmol] B
molar_isobaric_heat_capacity [k]/kmol-K] Cp
molar_isochoric_heat_capacity [k]/kmol-K] Cy
isochoric_heat_capacity [k]/kg-K] C,

© IS0 2022 - All rights reserved
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isobaric_heat_capacity [k]/kg-K] (o
molar_density [kmol/m3] d p
density [kg/m3] D
molar_gibbs_free_energy [k]/kmol] g
gibbs_free_energy [k]/kg] G
molar_enthalpy [k]/kmol] h
enthplpy [k]/kg] H
moldr_entropy [k]/kmol-K] S
entrppy [k]/kgK] S
moldr_internal_energy [k]/kmol] u
intefnal_energy [k]/kg] U
molgr_volume [m3/kmol] \
speed_of_sound [m/s] w
compression_factor [-] Z
isothermal_throttling_coefficient [m3/kmel] ¢
isentropic_exponent [-] K
joulg-thomson_coefficient [K/MPa] u
viscosity [mPa-s] n

A.2.1.3.2 p_value>

Numerical vfalue.

A.2.1.3.3 <p_units>

Text descrigtion of stafidard units.

A.2.1.3.4 <uncertainty>

A.2.1.3.4.1 —<y_value>

Numerical value, in the same units as the property value.

A.2.1.3.4.2 <q_coverage_factor>

Numerical value. If absent one (1) is assumed, i.e. uncertainty is the standard deviation.

A.2.1.3.4.3 <q_distribution>

Text description of the distribution. If absent normal is assumed.

8 © IS0 2022 - All rights reserved
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A.2.1.3.4.4 <q_method>

Optional text description of the method used for the uncertainty calculation.

A3

XML schema (I1S023219.XSD)

Below is an example schema for the above content.

Note that it is permissible to add other tags that may be useful for a specific case, e.g. extra data not
considered here, and images & pictures etc.

<?xm
<xsd
<xsd
<xsd
<x
<x

maxO

maxO

maxO

maxO

maxO

maxO

max0O

version="1.0" encoding="UTF-8"7?>

schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

element name="is023219">

complexType><xsd:sequence>

Ed:element name="measurements" minOccurs="0" maxOccurs="unbounded">
Ed: complexType><xsd:sequence>

<xsd:element name="parameters" minOccurs="0" maxOccurs="1">
<xsd:complexType><xsd:sequence>

<xsd:element name="date time" type="xsd:string'{ minOccurs="0"
Ccurs="1"/>
<xsd:element name="cylinder number" type="xsd:str&ng" minOccurs="0"

Ccurs="1"/>
<xsd:element name="certificate number" type="xsdigtring" minOccurs="0"
Fcurs="1"/>
</xsd:sequence></xsd:complexType></xsd:element>
<xsd:element name="peak" minOccurs="0" maxOccukxs="unbounded">
<xsd:complexType><xsd:sequence>
<xsd:element name="component" minOccurs="0" maxOccurs="1">
<xsd:complexType><xsd:sequence>

<xsd:element name="name local" types"xsd:string" minOccurs="0" maxOccyrs="1"/>
<xsd:element name="parameters" miriOccurs="0" maxOccurs="unbounded">
<xsd:complexType><xsd:sequence>
<xsd:element name="k name", (kype="xsd:string" minOccurs="1" maxOccugs="1"/>
<xsd:element name="k value'" type="xsd:double" minOccurs="1" maxOccugs="1"/>
<xsd:element name="k unfts" type="xsd:string" minOccurs="0" maxOccufs="1"/>
</xsd:sequence></xsd:complexType></xsd:element>
<xsd:element name="inchi™ type="xsd:string" minOccurs="0" maxOccyrs="1"/>
<xsd:element name=!amount" minOccurs="1" maxOccurs="1">
<xsd:complexTypey<xsd:sequence>
<xsd:element @amé="value" type="xsd:double" minOccurs="1" maxOccursx"1"/>
<xsd:element mame="units" type="xsd:string" minOccurs="0" maxOccurss"1"/>
<xsd:element/ name="uncertainty" minOccurs="0" maxOccurs="1">
<xsd:conplexType><xsd:sequence>
<xsd:€lement name="u value" type="xsd:double" minOccurss"1"
bcurs="1"/>
<Xsd:element name="u coverage factor" type="xsd:double" minOccurss"0"
bcurs="1"%
<xsd:element name="u distribution" type="xsd:string" minOccurss"0"
bcurss™"/>
<xsd:element name="u measurements" type="xsd:positiveInteger" minOccuyfs="0"
Cedrs="1"/>
XSd:element name-"u_correlation rcn  Lype-'"xsd:positivelnteger minoccurs="0"

maxOccurs="1"/>

</xsd:sequence></xsd:complexType></xsd:element>
</xsd:sequence></xsd:complexType></xsd:element>
</xsd:sequence></xsd:complexType></xsd:element>

<xsd:element name="retention time" type="xsd:double" minOccurs="0" maxOccurs="1"/>
<xsd:element name="peak height" type="xsd:double" minOccurs="0" maxOccurs="1"/>
<xsd:element name="peak area" type="xsd:double" minOccurs="0" maxOccurs="1"/>

</xsd:sequence></xsd:complexType></xsd:element>
<xsd:element name="correlation coefficients" minOccurs="0" maxOccurs="1">
<xsd:complexType><xsd:sequence>
<xsd:element name="element" minOccurs="1" maxOccurs="unbounded">
<xsd:complexType><xsd:sequence>
<xsd:element name="c row" type="xsd:positivelnteger" minOccurs="1"

maxOccurs="1"/>

<xsd:element name="c column" type="xsd:positiveInteger" minOccurs="1"

maxOccurs="1"/>

© IS0 2022 - All rights reserved
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type="xsd:double" minOccurs="1" maxOccurs="1"/>

</xsd:sequence></xsd:complexType></xsd:element>
</xsd:sequence></xsd:complexType></xsd:element>
</xsd:sequence></xsd:complexType></xsd:element>
<xsd:element name="properties" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType><xsd:sequence>

<xsd:
<xsd:

<xsd:element name

element name="method" minOccurs="1" maxOccurs="1">

complexType><xsd:sequence>
m name" type="xsd:string" minOccurs="1" maxOccurs="1"/>

<xsd:element name="parameters" minOccurs="0" maxOccurs="1">
<xsd:complexType><xsd:sequence>
<xsd:element name="combustion temperature" type="xsd:double" minOccurs="0"
maxOccurs="1"/>

S-element—Rame—lneter-rg—emperairel rpe—llsad--aotite o eetee—10
maxOccurs="11"/>
xsd:element name="metering pressure" type="xsd:double" minOccurs=20"
maxOccurs="T1"/>
</gsd:sequence></xsd:complexType></xsd:element>
<xgd:element name="property" minOccurs="1" maxOccurs="unbounded">
<xgd:complexType><xsd:sequence>
xsd:element name="p name" type="xsd:string" minOccurs="1" maxQcéurs="1"/>
xsd:element name="p value" type="xsd:double" minOccurs="1" maxOccurs="1"/>
xsd:element name="p units" type="xsd:string" minOccurs="0} maxOccurs="1"/>
xsd:element name="uncertainty" minOccurs="0" maxOccurs=y1W>
xsd:complexType><xsd:sequence>
<xsd:element name="qg value" type="xsd:douple™ minOccurs="1"
maxOccurs="11"/>
<xsd:element name="qg coverage factor" type="xsd:double" minOccurs="0"
maxOccurs="T1"/>
<xsd:element name="q distribution" type="&sd:string" minOccurs="0"
maxOccurs="11"/>
<xsd:element name="qg method" typé="xsd:string" minOccurs="0"
maxOccurs="T1"/>
/xsd:sequence></xsd:complexType></xsd:ekement>
</#sd:sequence></xsd:complexType></xsd:element>
</xsd:sequence></xsd:complexType></xsd:element>
</xsd:gequence></xsd:complexType></xsd:element>

</xsd:seq

uence></xsd:complexType></xsd:edlement>
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Annex B
(informative)

Example of a gas certificate

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<isop=s2+5

<m

IS0 23219:2022(E)

Pasurements>
parameters>
<date time>2019-09-28 18:29</date time>
<cylinder number>APL/123456</cylinder number>
<certificate number>APL-2019-09-28</certificate number>
/parameters>
peak>
<component>
<name_ local>N2</name local>
<inchi>1S/N2/cl-2</inchi>
<amount>
<value>4.415</value>
<units>mol%</units>
<uncertainty>
<u_value>0.012519</u_value>
<u_coverage factor>2</u coverage factdr:
<u_distribution>normal</u_distributign>
<u_measurements>6</u_measurements>
<u_correlation rc>1</u correlation fc>
</uncertainty>
</amount>
</component>
/peak>
peak>
<component>
<name_local>C0O2</name_ lo&al>
<inchi>1S8/C02/c2-1-3<{inchi>
<amount>
<value>3.272</value>
<units>mol%$</unditls>
<uncertainty¥®
<u_valueX09007445</u_value>
<u_covérdge factor>2</u_coverage factor>
<u_di¥sh¥ibution>normal</u_distribution>
<u @péasurements>6</u_measurements>
<uyeorrelation rc>2</u correlation rc>
</uncertainty>
</amount>
</cgmponent>
[Peak>

r\a:}'l(
<component>
<name_ local>CH4</name local>
<inchi>1S/CH4/hlH4</inchi>
<amount>
<value>85.412</value>
<units>mol%</units>
<uncertainty>
<u_value>0.019853</u_value>
<u_coverage factor>2</u_coverage factor>
<u_distribution>normal</u distribution>
<u_measurements>6</u_measurements>
<u_correlation rc>3</u_correlation rc>
</uncertainty>
</amount>
</component>
</peak>

© IS0 2022 - All rights reserved
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ISO 23219:

<peak>

2022(E)

<component>
<name_ local>C2H6</name local>
<inchi>1S/C2H6/cl-2/h1-2H3</inchi>
<amount>
<value>6.901</value>
<units>mol%</units>
<uncertainty>

<u value>0.015987</u_value>

<u_coverage factor>2</u coverage factor>
<u_distribution>normal</u_distribution>
<u _measurements>6</u_measurements>

<u_correlation rc>4</u correlation rc>
+ +

</3
</cor
</peak
<corre]
<eler
<eleq
<eleq
<eleq
<eler
<eleq
</corrd
</measurg
<propertj
<metho
<m_n4g
<parg
<c
<m4q
<m4g
</paf
<proy
<p|

<p__
<p]

<uy

</

</pr

</meth
</propert

</1s023219

mount>
ponent>

ation coefficients>

lation coefficients>

ments>

es>

>

me>I506976:2016</m name>

meters>

mbustion temperature>15</combustion temperature>
tering temperature>15</metering temperatupfé>
tering pressure>101.325</metering pressuxe>
ameters>

erty>
name>volume gross calorific value</p name>
value>36.847</p value>
units>MJ/m3</p_units>

certainty>

g value>0.011</qg value>

g _coverage factor>2</q caqverage factor>

q distribution>normal</&-distribution>

g _method>IS06976:2016</g method>
ncertainty>

perty>

d>

ies>

ent><c_row>1</c_row><c_column>2</c_column><c_value>-0.
ent><c_row>1</c row><c column>3</c_column><c value>-0.
ent><c_row>1</c row><c_ column>4</c_column><c_ value>-0.
ent><c_row>2</c_row><c_column>3</c_column><c_value>—0.
ent><c_row>2</c_row><c_column>4</c_column><c_value>-0.
ent><c_row>3</c_row><c_ column>4</c_ column><c value>-0.

06566</c_value></elen
52431</c_malue></elen
10137</&)vdlue></elen
26340gAc value></elen
08720%/c_value></elen
708€2</c_value></elen

ent>
ent>
ent>
ent>
ent>
ent>
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Annex C
(informative)

Example of gas composition and properties

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<is5023219>

<m

.
oSt reemeRTS

parameters>
<date time>2019-09-28 12:05</date time>
<cylinder number>123456789</cylinder number>
/parameters>
peak>
<component>
<name_local>nCé6</name_local>
<inchi>1S/C6H14/c1-3-5-6-4-2/h3-6H2,1-2H3</inchi>
<amount>
<value>0.1079</value>
<units>mol%</units>
<uncertainty><u value>0.0015</u_value></uncertainty>
</amount>
</component>
/peak>
peak>
<component>
<name_ local>C3H8</name local>
<inchi>1S/C3H8/cl1l-3-2/h3H2,1-2H3</inchi>
<amount>
<value>3.2532</value>
<units>mol%</units>
<uncertainty><u value>0.0098</u value></uncertainty>
</amount>
</component>
/peak>
peak>
<component>
<name_ local>iC4</pnameé local>
<inchi>1S/C4H10/c1l74 (2)3/h4H,1-3H3</inchi>
<amount>
<value>0.4936</value>
<units>m@l$</units>
<uncertaifity><u value>0.0017</u_value></uncertainty>
</amoun>
</componernt>
/peak>
peak>
<component>
<name local>nC4</name local>

inchi>1S/CAN10/cl-3-4-2/h3-A1P2 1-2HU3<c/inchi
<amount>
<value>0.4927</value>
<units>mol%</units>
<uncertainty><u value>0.0017</u_value></uncertainty>
</amount>
</component>

</peak>
<peak>

<component>
<name local>neoC5</name local>
<inchi>1S/C5H12/c1-5(2,3)4/h1-4H3</inchi>
<amount>
<value>0.11450</value>
<units>mol%</units>
<uncertainty><u value>0.00091</u value></uncertainty>
</amount>

© IS0 2022 - All rights reserved
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</com

</peak>
<peak>

<comp

<na

<in

<am

<

<

<

</a

ponent>

onent>

me local>iC5</name local>
chi>1S/C5H12/c1-4-5(2)3/h5H,4H2,1-3H3</inchi>

ount>

value>0.10867</value>

units>mol%</units>

uncertainty><u value>0.00065</u_value></uncertainty>
mount>

</component>

</peak>
<peak>

<comy
<nd
<if
<ary

</3

</ cor
</peak
<peak>
<comy
<ng

<igf

<ar

onent>

me local>nC5</name local>
chi>1S/C5H12/c1-3-5-4-2/h3-5H2,1-2H3</inchi>

ount>

value>0.10953</value>

units>mol%</units>

uncertainty><u value>0.00067</u_value></uncertainty>
mount>

ponent>

onent>

me local>N2</name local>

chi>1S/N2/cl-2</inchi>

ount>

value>4.415</value>

units>mol%</units>

uncertainty><u value>0.013</u value></unceéftainty>

</4mount>
</component>
</peak
<peak>
<comgonent>
<ngme_ local>CH4</name local>
<inpchi>1S/CH4/hl1H4</inchi>
<arpount>
value>80.730</value>
units>mol%</units>
uncertainty><u value>0\ 029</u_value></uncertainty>
</qmount>
</component>
</peak
<peak>
<component>
<ngme local>CQ2</name local>
<inchi>1S/COQA¢2-1-3</inchi>
<amount>
valueS3+2739</value>
unit§>mol%s</units>
uficertainty><u value>0.0076</u_value></uncertainty>
</amalnt
</component>
</peak>
<peak>
<component>

<name local>C2H6</name local>
<inchi>1S/C2H6/cl-2/h1-2H3</inchi>
<amount>
<value>6.901</value>
<units>mol%</units>

<uncertainty><u value>0.017</u_value></uncertainty>
</amount>
</component>
</peak>
</measurements>
<properties>
<method>
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<m_name>IS06976:2016</m name>
<parameters>
<combustion temperature>15</combustion temperature>
<metering temperature>15</metering temperature>
<metering pressure>101.325</metering pressure>
</parameters>
<property>
<p_name>molar mass</p name>
<p_value>20.0446</p value>
<p_units>g/mol</p units>
<uncertainty><qg value>0.0098</q value></uncertainty>
</property>
<property>

1 £
P—Rae>ge e S-SoR—Eaattor</p—Ram

<p_value>0.997224</p value>
<p_units>-</p units>
<uncertainty><qg value>0.000045</q value></uncertainty>
</property>
<property>
<p_name>volume gross calorific value</p name>
<p_value>40.052</p value>
<p_units>MJ/m3</p units>
<uncertainty><qg value>0.020</g value></uncertainty>
</property>
<property>
<p_name>molar gross_calorific value</p name>
<p_value>944.40</p value>
<p_units>kJ/mol</p units>
<uncertainty><qg value>0.47</q value></uncertainty>
</property>
<property>
<p_name>mass gross_calorific value</p hame>
<p value>47.115</p value>
<p_units>MJ/kg</p units>
<uncertainty><qg value>0.014</g value></uncertainty>
</property>
<property>
<p_name>volume net calorifigiyalue</p name>
<p_value>36.230</p_value>
<p_units>MJ/m3</p units>
<uncertainty><qg valuex0.019</g value></uncertainty>
</property>
<property>
<p_name>molar net\ dalorific value</p name>
<p_value>854.27<Yp value>
<p_units>kJ/mei</p units>
<uncertainty><q value>0.43</qg value></uncertainty>
</property
<propertye
<p_name>nass net calorific value</p name>
<p Palue>42.619</p value>
<pSthits>MJ/kg</p_ units>
<dncertainty><qg value>0.013</g_value></uncertainty>
Z/property>
prnparf\
<p_name>relative density</p name>
<p_value>0.69366</p value>
<p_units>-</p units>
<uncertainty><qg value>0.00034</qg_value></uncertainty>
</property>
<property>
<p_name>gas_density</p name>
<p_value>0.85010</p_value>
<p_units>kg/m3</p units>
<uncertainty><qg value>0.00042</g value></uncertainty>
</property>
<property>
<p_name>wobbe index</p name>
<p_value>48.090</p value>
<p_units>MJ/m3</p units>
<uncertainty><qg value>0.016</g value></uncertainty>
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</property>
<property>
<p_name>net wobbe index</p name>
<p_value>43.500</p_value>
<p_units>MJ/m3</p units>
<uncertainty><qg value>0.015</g value></uncertainty>
</property>
<property>
<p_name>ideal volume gross calorific value</p name>
<p_value>39.941</p value>
<p_units>MJ/m3</p units>
<uncertainty><qg value>0.020</g_value></uncertainty>
</property>

<propexe
<p[name>ideal volume net calorific value</p name>
<p|value>36.129</p value>
<p|units>MJ/m3</p units>
<uppcertainty><qg value>0.018</g value></uncertainty>
</pr¢perty>
<property>
<p|name>ideal relative density</p name>
<p|value>0.69202</p value>
<p|units>-</p units>
<ugcertainty><qg value>0.00034</g value></uncertainty>
</pr¢perty>
<property>
<p|name>ideal gas_density</p_ name>
<p|value>0.84774</p value>
<p|units>kg/m3</p units>
<uppcertainty><qg value>0.00041</gq_value></uncertagnby>
</pr¢perty>
<property>
<p|[name>ideal wobbe index</p name>
<p|value>48.014</p value>
<p [units>MJ/m3</p units>
<ugcertainty><qg value>0.016</g_value>g{uncertainty>
</pr¢perty>
<property>
<p|name>ideal net wobbe index</p\name>
<p|value>43.431</p value>
<p|units>MJ/m3</p units>
<uppcertainty><qg value>0.015</g value></uncertainty>
</pr¢perty>
</methq¢d>
</properties>
</1s023219
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Annex D
(informative)

Example of gas analysis

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<is5023219>
<mearstrEements
parameters>

<date time>2019-09-29 12:00</date time>
<cylinder number>123456789</cylinder number>
/parameters>
peak>
<component><name local>N2 </name_local>
<amount><value> 1.2222</value><units>mol%</units></amount></€Cpmponent>
<retention time>46.3815</retention time>
<peak height> 39584</peak height><peak area> 9691</peak_area>
/peak>
peak>
<component><name local>CH4 </name_ local>
<amount><value>93.1482</value><units>mol%</units>(/dmount></component>
<retention time>46.8085</retention time>
<peak height>1169519</peak height><peak area>6Al559</peak area>
/peak>
peak>
<component><name local>CO02 </name_locald
<amount><value> 1.4699</value><units>mol%¥/units></amount></component>
<retention time>49.4959</retention time>
<peak _height> 27159</peak height><pedk area> 13070</peak area>
/peak>
peak>
<component><name local>C2 «/trame_local>
<amount><value> 2.5349</valaex¥units>mol%</units></amount></component>
<retention time>56.3184</retention time>
<peak height> 45042</peak: height><peak area> 23319</peak area>
/peak>
peak>
<component><name local>C3 </name_local>
<amount><value> [.1179</value><units>mol%</units></amount></component>
<retention timé>29.8825</retention time>
<peak height¥’+47070</peak height><peak area> 25108</peak area>
/peak>
peak>
<componept><name local>i-C4 </name local>
<amout><value> 0.1486</value><units>mol%$</units></amount></component>
<retention time>32.2261</retention time>
<gedk height> 6409</peak_height><peak area> 3143</peak area>
[Peak>

haY=s-1/d
<component><name local>n-C4 </name_ local>
<amount><value> 0.0521</value><units>mol%</units></amount></component>
<retention time>34.0489</retention time>
<peak height> 2304</peak height><peak area> 1142</peak area>
</peak>
<peak>
<component><name local>neo-C5</name local>
<amount><value> 0.3120</value><units>mol%</units></amount></component>
<retention time>34.9656</retention time>
<peak height> 11980</peak height><peak area> 7048</peak area>
</peak>
<peak>
<component><name local>i-C5 </name_ local>
<amount><value> 0.1004</value><units>mol%</units></amount></component>
<retention time>40.1944</retention time>
<peak height> 3713</peak height><peak area> 2442</peak area>

© IS0 2022 - All rights reserved

17


https://standardsiso.com/api/?name=79a410a9b3be7fb3eb46223a0951df11

IS0 23219:2022(E)

</peak>
<peak>
<component><name local>n-C5 </name_ local>
<amount><value> 0.2944</value><units>mol%</units></amount></component>
<retention time>43.1004</retention time>
<peak _height> 10810</peak height><peak area> 7151</peak area>
</peak>
</measurements>
<measurements>
<parameters>
<date time>2019-09-29 12:04</date_ time>
<cylinder number>123456789</cylinder number>
</parameters>
<peak>
<comgponent><name local>N2 </name_local>
<amount><value> 1.2086</value><units>mol%</units></amount></component>
<ret¢ntion time>46.3607</retention time>
<peal height> 39259</peak height><peak area> 9583</peak area>
</peak
<peak>
<component><name local>CH4 </name_local>
<amoynt><value>93.1715</value><units>mol%$</units></amount></compegnent>
<ret¢ntion time>46.7877</retention time>
<peak height>1170776</peak height><peak area>671727</peak areax
</peak
<peak>
<comgponent><name local>C02 </name_local>
<amoynt><value> 1.4713</value><units>mol%</units></amcuht></component>
<retgntion time>49.4750</retention time>
<peal height> 27233</peak height><peak area> 13082</peak area>
</peak
<peak>
<component><name local>C2 </name_local>
<amoynt><value> 2.5331</value><units>mol%$</mhits></amount></component>
<ret¢ntion time>56.2871</retention time>
<peal height> 45045</peak height><peak,area> 23302</peak area>
</peak
<peak>
<comgponent><name local>C3 </nameNYocal>
<amount><value> 1.1376</value><units>mol%</units></amount></component>
<ret¢ntion time>29.8409</retentien time>
<peal height> 47119</peak hé&ight><peak area> 25551</peak area>
</peak
<peak>
<component><name localXijC4 </name local>
<amoynt><value> 0.1508</value><units>mol%$</units></amount></component>
<ret¢ntion time>32 (1949</retention time>
<peak height> 64240</peak _height><peak area> 3190</peak area>
</peak
<peak>
<component><nalme local>n-C4 </name local>
<amount><yvalte> 0.0518</value><units>mol%</units></amount></component>
<retgntjion time>34.0177</retention time>
<peak fieight> 2315</peak height><peak area> 1135</peak area>
</peak
<peak>
<component><name local>neo-C5</name local>
<amount><value> 0.3121</value><units>mol%$</units></amount></component>
<retention time>34.9343</retention time>
<peak height> 11990</peak height><peak area> 7049</peak area>
</peak>
<peak>
<component><name local>i-C5 </name local>
<amount><value> 0.1006</value><units>mol%</units></amount></component>
<retention time>40.1423</retention time>
<peak height> 3705</peak height><peak area> 2446</peak area>
</peak>
<peak>
<component><name local>n-C5 </name local>
<amount><value> 0.2954</value><units>mol%$</units></amount></component>
<retention time>43.0484</retention time>
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<peak height> 10844</peak height><peak area> 7176</peak area>
</peak>
</measurements>
<measurements>
<parameters>
<date time>2019-09-29 12:08</date time>
<cylinder number>123456789</cylinder number>
</parameters>
<peak>
<component><name local>N2 </name_local>
<amount><value> 1.1994</value><units>mol%</units></amount></component>
<retention time>46.3398</retention time>
<peak height> 38999</peak height><peak area> 9510</peak area>

i)

e
peak>
<component><name local>CH4 </name_ local>
<amount><value>93.2378</value><units>mol%</units></amount></componert>
<retention time>46.7669</retention time>
<peak height>1169290</peak height><peak area>672205</peak area>
/peak>
peak>
<component><name local>C02 </name_local>
<amount><value> 1.4707</value><units>mol%</units></amoung>%/component>
<retention time>49.4542</retention time>
<peak height> 27159</peak height><peak area> 13077</peak area>
/peak>
peak>
<component><name local>C2 </name_ local>
<amount><value> 2.5355</value><units>mol%</unibsg></amount></component>
<retention time>56.2767</retention_ time>
<peak _height> 45088</peak height><peak area> 23324</peak area>
/peak>
peak>
<component><name local>C3 </name_leeal>
<amount><value> 1.1399</value><units>mol%$</units></amount></component>
<retention time>29.8305</retention, time>
<peak height> 47144</peak heigh®t><peak area> 25602</peak area>
/peak>
peak>
<component><name local>i-C4_) </name local>
<amount><value> 0.1480<{value><units>mol%</units></amount></component>
<retention time>32.1845</retention time>
<peak_height> 6399</peak _height><peak area> 3131</peak area>
/peak>
peak>
<component><nareyTocal>n-C4 </name local>
<amount><valg@e>» 0.0517</value><units>mol%</units></amount></component>
<retention{fime>34.0073</retention time>
<peak height> 2308</peak height><peak area> 1134</peak area>
/peak>
peak>
<cqnohent><name local>neo-C5</name local>
<d@mgunt><value> 0.3125</value><units>mol%</units></amount></component>
Zrétention time>34.9239</retention time>
healk height 12003 peak height peak area 70858 peak area
</peak>
<peak>
<component><name local>i-C5 </name local>
<amount><value> 0.1001</value><units>mol%</units></amount></component>
<retention time>40.1319</retention time>
<peak height> 3715</peak height><peak area> 2434</peak area>
</peak>
<peak>
<component><name local>n-C5 </name local>
<amount><value> 0.2963</value><units>mol%</units></amount></component>
<retention time>43.0380</retention_ time>
<peak _height> 10843</peak height><peak area> 7196</peak area>
</peak>
</measurements>
<measurements>
<parameters>
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<date time>2019-09-29 12:12</date time>
<cylinder number>123456789</cylinder number>
</parameters>
<peak>
<component><name local>N2 </name_local>
<amount><value> 1.1922</value><units>mol%$</units></amount></component>
<retention time>46.3607</retention time>
<peak height> 38774</peak height><peak area> 9453</peak area>
</peak>
<peak>
<component><name local>CH4 </name_local>
<amount><value>93.2385</value><units>mol%</units></amount></component>
<retention time>46.7877</retention time>

O A e e e e e e e O e e
</peak
<peak>

<component><name local>CO2 </name_local>

<amoynt><value> 1.4706</value><units>mol%$</units></amount></component>
<ret¢ntion time>49.4750</retention time>
<peak height> 27178</peak height><peak area> 13076</peak area>
</peak
<peak>
<comgonent><name local>C2 </name_local>
<amoynt><value> 2.5347</value><units>mol%</units></amount></¢compOnent>
<retgntion time>56.2975</retention time>
<peal height> 45083</peak height><peak area> 23317</peaklarca>
</peak
<peak>
<component><name local>C3 </name_local>
<amoynt><value> 1.1332</value><units>mol%$</units><¢amount></component>
<ret¢ntion time>29.8513</retention time>
<peak height> 47084</peak height><peak area> 2§452</peak area>
</peak
<peak>
<component><name local>i-C4 </name local>
<amount><value> 0.1508</value><units>molk&</units></amount></component>
<retgntion time>32.2053</retention timés
<peak height> 6452</peak_height><pegk area> 3189</peak area>
</peak
<peak>
<compgonent><name local>n-C4 </name_local>
<amoynt><value> 0.0522</valué>xunits>mol%</units></amount></component>
<ret¢ntion time>34.0177</retention time>
<peal height> 2322</peak_height><peak area> 1144</peak area>
</peak
<peak>
<component><name loCal>neo-C5</name local>
<amount><value> 0{3128</value><units>mol%</units></amount></component>
<retgntion timex¥3479343</retention time>
<peal height> \#2001</peak height><peak area> 7064</peak area>
</peak
<peak>
<componght><name local>i-C5 </name local>
<amouyntx<value> 0.1011</value><units>mol%$</units></amount></component>
<retentdon time>40 13190 retention time
<peak_ height> 3709</peak height><peak area> 2459</peak area>
</peak>
<peak>
<component><name local>n-C5 </name local>
<amount><value> 0.2957</value><units>mol%</units></amount></component>
<retention time>43.0484</retention time>
<peak _height> 10848</peak height><peak area> 7183</peak area>
</peak>
</measurements>
</1s023219>
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1SO 23219:2022(E)
Annex E
(informative)

Software suitable for XML file processing

There are software programs available for the processing of XML data as described in this document.

Gengratly, TT 1S Straightforward to write the XML Text file (ensure that end tags exactly match start
tags). Reading (parsing) XML data is more complicated.

The MS Office Excel XML import function is suitable for this purpose, however a,more comprehensive
XML|Parser is available at the Effectech website (www.effectech.co.uk).

For Hxcel the first lines of the XML file should be :-
<?xm] version="1.0" encoding="UTF-8" standalone="yes"?>

<isop3219 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instange¥
xsi:noNamespaceSchemalocation="1s023219.xsd/>

Opern the file, and tick “As an XML table”.

EXAMPLE 1 Excel VBA code to read compositions (only) from a Gas Certificate (e.g. Annex|B):

Optipn Explicit
Sub main ()
Dip mf$ (0 To 12), cyl no$, fileName$

filleName$ = "AnnexB.xml"

Call ReadISOxml (fileName$, cyl no$y(mEs)

MspBox "Cyl.No.=[" & cyl no$ & "J'W& vbCrLf &
"nC6 = " & mf$(0) & vbCrDf &
"C3H8 = " & mf$(1) & VBCTLEf & _
"ic4d =" & mf$(2) &\wbCrLf &
"nC4 =" & mf$(3) & vbCrLf &
"neoC5= " & mf$ (@),;"& vbCrLf & _
"iC5 =" & mES(S) & vbCrLf &
"nC5 =" & mfSA(6) & vbCrLf &
"N2 = " &\mfs(7) & vbCrLf & _
"CH4 = A &/mf$(8) & vbCrLf &
"CO2 W& mf$(9) & vbCrLf &
"C2HG-A " & mf$(10) & vbCrLf &
"Tofal= " & mf$(11) & vbCrLf & _
"CAOW, = " & mf$(12)

End pub

Sub ReadIsOxml (£$, cyl no$, mfsS())
Const maxLevel As Integer = 8
Dim a$, x$, value$, err$, LevelTag(l To maxLevel) As String, AllS
Dim ii As Long, jj As Long, kk As Long
Dim Level As Integer, tag As Integer, i As Integer, kComp As Integer
Dim InChI$(0 To 10)
InChI$(0) = "1S/C6H14/cl1-3-5-6-4-2/h3-6H2,1-2H3"

InChIS$ (1) = "1S/C3H8/cl-3-2/h3H2,1-2H3"
InChI$(2) = "1S/C4H10/cl-4(2)3/h4H,1-3H3"
InChI$(3) = "1S/C4H10/cl-3-4-2/h3-4H2,1-2H3"
InChIS$(4) = "1S/C5H12/cl1-5(2,3)4/h1-4H3"
InChIS$(5) = "1S/C5H12/cl-4-5(2)3/h5H,4H2,1-3H3"
InChIi$(6) = "1S/C5H12/c1-3-5-4-2/h3-5H2,1-2H3"
InChI$(7) = "1S/N2/cl-2"

InChI$(8) = "1S/CH4/hlH4"

InChIS$(9) = "1S/C02/c2-1-3"

InChI$(10) = "1S/C2H6/cl-2/h1-2H3"

Open f$ For Input As #1
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