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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
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Introduction

Ammonia can be used as a carbon-free fuel with the potential to contribute to the transition to a carbon-
neutral society. The greatest advantage of ammonia is that it does not produce CO, during combustion.
In addition, the technology for safely liquefying, transporting and storing ammonia has already been

implemented in the society as existing ammonia infrastructure; and further development is u
from the perspective of unprecedented large-scale transporting and storing. Appropriate use
technologies can lead to rapid decarbonization.

nderway
of these

There are many potential applications of fuel ammonia, such as boilers for power utility or industrial boilers,
gas turbines, marine engines, industrial furnaces, both for new boilers and modified existing facilities.

Howeve ;
of fuel anmonia to boilers that generate particularly high amounts of CO, and other potentialgrs
gases (GHG).

plication
enhouse

In order fto contribute to CO, and other potential GHG reduction at an early stage by using-fuel ammonia in

power géneration boilers, there's an urgent need to provide requirements and guidance for manu
of ammdnia-fired boilers. Demonstration projects of ammonia-fired boilers are progressing sucq
and commercialization is sooner than originally expected. Therefore, it is necessaby to establish s
to validafte the certainty of design, engineering and manufacturing in terms,of envisioned improv
environmental performance of the electric utility power boilers. This document aims to standa
functionpl tests and acceptance tests to be performed in order to accomplish’such validation.

facturers
essfully;
randards
ement in
dize the
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Technical Specification ISO/TS 21343:2

025(en)

Oil and gas industries including lower carbon energy — Fuel
ammonia —Requirements and guidance for boilers for power
generation

1 Scope

This dochiment specifies requirements and guidance for manufacturers of ammonia-fired boilénis Tegarding
functionfl tests performed at the time of design and on-site acceptance tests, in order to méet-the

environ

This do
reports

This doc
a) land
b) equi
c) boilg

This dod
stokers,

ental performance.

required

ment stipulates the test methods, the measurement items, the evaluation"methods and the test

r each test.
iment is applicable to:
boilers used for power generation with an electrical output of 100.MWe or more;
pment that uses NH; of any mixing ratio as fuel;

rs with burners for combustion of fuel.

black liquor recovery boiler and process heat transfér equipment (used in petroleum refini

2 Normative references

There ar

3 Ter
For the p
[ISO and |
— IS0

— IECI

31
acceptal

E no normative references in this document.

ms and definitions
urposes of this document, the following terms and definitions apply.

EC maintain termindlogy databases for use in standardization at the following addresses:

Dnline browsingplatform: available at https://www.iso.org/obp

Electropedia@vailable at https://www.electropedia.org/

nce test

test perf]

brmed at the actual ammonia-fired boiler (3.4), prior to the commercial operation date

ument does not apply to heat recovery steam generators for gas turbines, fluidized be¢d boiler,

Ing).

3.2

fuel ammonia

NH; utili

zed as a fuel for boilers (3.4)

Note 1 to entry: Ammonia is used differently as “NH;"“, because NH; is an expression of a substance with a molecular

formula a

3.3

nd ammonia is defined as a fuel that includes the concept of purity of NH,.

ancillary equipment

series of

EXAMPLE

equipment installed at the downstream of the boiler (3.4)

© IS0 2025 - All rights reserved
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3.4
boiler

ISO/TS 21343:2025(en)

equipment generating steam by firing fuels

3.5
burner

device or group of devices for the introduction of fuel and air into a combustion chamber (3.7)

3.6

combustion air temperature
temperature of the air introduced into burners (3.5) to combust fuels

3.7

combus

part of the boiler (3.4) equipped with burners (3.5) where fuels are combusted

3.8

excess ajir ratio
the actual combustion air quantity to the theoretically required air quantity to combpst fuels

ratio of
complete

3.9
function
test perf

3.10

holding
period r¢
or the aq

Note 1 to
Note 2 to

3.11

land boiller

stational

3.12
manufad
supplier

3.14
measury
period b

Note 1 to

3.15
multi-st

rion chamber

ly

al test
brmed using the combustion test facility, prior to the fabricationef the electric utility powse

time
quired for the establishment of a steady-state operation, before the start of the functional
ceptance test (3.1)

entry: This excludes transient time.

entry: See Figure 3.

y boiler (3.4) installed on land

‘turer
br vendor of the ammonia“fired boiler according to the contract with the purchaser and/or us

ement interval-time
btween measurements during steady-state operations under the same load condition

entry: See Figure 3.

r boilers

test (3.9)

er (3.17)

nge combustion air port

additionalair portinstalled above or around DuUrmners (3.o)

3.16

nominal rated heat input
numerical value obtained by multiplying the fuel heating value by the maximum fuel flow rate

Note 1 to

entry: This value represents the capacity of the combustion test facility.

© IS0 2025 - All rights reserved
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3.17
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purchaser and/or user
individual or organization that buys, owns, operates, or any combination of functions with respect to the
electric utility power boiler (3.4) including the ammonia-fired boiler and makes the contract with the
manufacturer (3.12)

3.18

representative point
predetermined point considered to represent the spatial average value (3.20) of the gas concentration and
where the measurement will be conducted

3.19

selectiv
SCR
denitrifi

3.20
spatial g
arithmet

3.21

steady-dtate time

period d
addition

conditiof

Note 1 to

4 Gen

4.1 Ba

The test
Clause 4
function

Function
such des|
in terms
pollutan
detailed
perform

Acceptar
the level
as agree
be agree

Fcatatyticreduction

Fation equipment to reduce NOx in the flue gas

verage value
ic mean value obtained from multiple measuring points in the cross section

overing all measurement(s), including interval(s) between multiple measurements,
il time the equipment is continuously operated for observation purposes under the s:

entry: See Figure 3.

eral test requirements

sic concept of tests

5 of ammonia-fired boilers shall be cartied out in accordance with Clause 5 (functional
(acceptance test). Figure 1 indicates an entire typical process, its main activities {
hl test and acceptance test, and the'correlations between activities.

al tests are performed by the'manufacturer at smaller-scale test facilities with the aim of g
ign that fulfils the purchaser and/or user’s environmental performance requirements sp
of levels of emissions 6f GHG and other flue gas emissions that are recognized as envirg
's. The purpose of functional tests is to verify the validity of the design in order to pr
design to reduce-the’risk of an acceptance test failure. The concept of the purchaser and
ince requirements’is shown in Annex A.

Ice tests are~conducted at the purchaser and/or user’s installation site with the aim of co
5 of emissions of GHG and other flue gas emissions that are recognized as environmental p
1 between the purchaser and/or user and the manufacturer. The procedure of acceptance t
d upon in writing between the concerned parties.

and any
ime load

rest) and
ncluding

chieving
ecifically
nmental
oceed to
or user's

firming
pllutants
bsts shall

© IS0 2025 - All rights reserved
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engineering testing
Configuration of technical Determine technical
specifications ’ requirements and terms &

conditions for a functional test
]

Functional test

Design 4
I
v
Fabrication |<-
v
Construction and
commissioning
[
v
Acceptance test ‘
I
v

Commercial operation ‘

NOTE The order is an example.

Figure[l — Entire typical process, its main activities including functional test and acceptance test,
and the correlations between activities

4.2 Extent of test

The congept of an ammonia-fired boiler is illustrated in Figure 2, which shows ammonia as |a fuel, a
combustjon chamber, a flue gas measurement peint and downstream flue gas treatment facilities. The tests
shall be ¢onducted on ammonia-fired boilers; both for new power plants and modified existing facilities.

© IS0 2025 - All rights reserved
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—5
7S N 6
| l
. % 6 ) |
1 | i
— > AL
)
(B
3
Key
1 NHj; ps fuel of any mixing ratio 6 ancillary equipment
2 burner 7  selective catalytic reduction (example)
3 fan 8  heat exchanger (example)
4  combustion chamber (at functional test) or boiler 9  precipitator/(example)

(at gcceptance test)
5 flue gas composition measurement position

NOTE Ancillary equipment varies among test facilities.

Figure 2 — Conceptual diagram of test facilities

5 Furnctional test

5.1 Gdneral

If a valid| test report that demonstirates the required performance of the purchaser and/or user exiists, that
shall be pcceptable and included.in the functional test report. Otherwise a functional test shall bg¢ carried
out in acfordance with the specification.

A functignal test shall béperformed by the manufacturer prior to fabrication of the electric utilify power
boilers with the test.equipment (see Figure 2) and test methods described in 5.3. The test resultg shall be
reported to the purchaser and/or user in accordance with the functional test report as described in 5.5.

The manufactufer may also outsource the tests as necessary.

5.2 Measurements for functional test

The concentration of the following combustion emissions shall be measured in the functional tests.
Regarding the required performance of combustion emissions for electric utility power boilers as agreed
with the purchaser and/or user, it shall be verified whether the values corrected for electric utility power
boilers based on the measurement results from the functional tests satisfy the required performance, and
that information shall be reported in the functional test report. In addition to GHG and other environmental
pollutants, levels of poisonous substances such as HCN should be measured:

— NOx;

© IS0 2025 - All rights reserved
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— unb

urned fuel.

5.3 Functional test equipment

5.3.1

General

The test facility for functional test of ammonia-fired boilers shall be equipped with the following facilities
(ancillary equipment varies among test facilities):

— aco

to fire ammonia as either a single fuel or in mixtures, or both;

— a combustion emissions measurement equipment installed between the combustion chamb

and

meapurement equipment may be permanent or temporary, on-site or off-site.

5.3.2

The system shall be capable of burning fuel ammonia alone, or fuels other thaf fiel ammonia simult
or alterrfately. The burner structure shall be equivalent to that of electrie dtility facilities. The tes

shall be

facilities

5.3.3

The compustion chamber used for the functional test shallbbe equipped with functions equivalent
of electrfc utility facilities that can effectively suppress‘the generation of nitrogen oxides and U
hjecting the appropriate amount of air that is.necessary for fuel combustion. Examples of flunctions
equivalept to those of electric utility facilities may inelude but are not limited to a low NOx burner a

NH; by i

stage co

5.3.4

Measurement equipment shall be installed between the outlet of the combustion chamber and th

the anci

measuring and indicating the measurement items described in 5.2 (see Figure 2).

54 M

5.4.1

The fuel pmmoniaused for the functional test shall be either a gas or a liquid, containing at least 99
(mass fraction),regardless of the mixing ratio.

The fuel uséd for the functional test should be equivalent to that used in electric utility power boilg

mbustion chamber with a nominal rated heat input of at least 0,5 MWth equipped with a-burner able

the inlet of the ancillary equipment, with a measurement installation at a well-mixed loc3

Ammonia combustion burner

capable of evaluating the purchaser and/or user’s performante requirements of electn

Combustion chamber

bustion air ports that suppress the generation of nitrogen oxides and unburned NH;.

ombustion emissions measurement equipment

ary equipment with a medsurement installation at a well-mixed location, and shall be c

¢thod for functional test

Fuel

er outlet
tion; the

aneously
t facility
ic utility

to those
nburned

nd multi-

e inlet of
hpable of

5 % NH,

rs which

the purchaser and/or user is expected to install.

NOTE

5.4.2

99,5 % NHj is the purity that is currently commercially available.

Test condition

The operating conditions of the electric utility power boilers shall be taken into account when carrying out
combustion in the functional test, including the pressure and temperature of the fuel ammonia supplied to
the burner, the combustion air temperature and the excess air ratio.

© IS0 2025 - All rights reserved
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5.4.3 Measurement method

After the test conditions are established and stabilized, the holding time and measurement interval time
shall be secured (see Figure 3). If there are multiple test conditions, the holding time and interval time shall
also be secured each time. The measurement point(s) shall be at locations from the chamber outlet, at a
representative point or a suitable grid measurement where a uniform flow is expected. The measurements
in the functional tests for the measurement items in 5.2 should be performed according to the following.

a) NOx: NOx concentration should be measured automatically and continuously between the outlet of
the combustion chamber and the inlet of the ancillary equipment (see Figure 2), with a measurement
installation at a well-mixed location, by establishing a representative point that indicates the spatial
average value in the cross section. The representative point is determined in advance by measuring all

pOillfS N the duct Cross-section at the rated ouEpuE. AT parflal oad, the represenfaflve p01nE 1S

an e]
a ful

b) N,O
inlet
by e
repr
rate
in aq
carr

c) NH;
char
a we
in th
duct
a me
mea

d) Unbtirned fuel: This should be measured accerding to the relevant standard applicable to the ful

a mqg

kample, a measurement method in accordance with ISO 10849 is deemed appropriate. Altet
| grid measurement can be carried out.

N,O concentration should be measured between the outlet of the combustioh.ehambe
of the ancillary equipment (see Figure 2), with a measurement installation ata well-mixed
stablishing a representative point that indicates the spatial average value in the cross sec
esentative point is determined in advance by measuring all points in theZduct cross-secti
1 output. At partial load, the representative point is used. As an example, a measuremen
cordance with ISO 21258 is deemed appropriate. Alternatively, @-full grid measuremer
ed out.

hber and the inlet of the ancillary equipment (see Figure\2), with a measurement insta
ll-mixed location, by establishing a representative pgint that indicates the spatial averg
e cross section. The representative point is determined in advance by measuring all poir
cross-section at the rated output. At partial load,&he representative point is used. As an
asurement method in accordance with ISO 218%7 is deemed appropriate. Alternatively, a
surement can be carried out.

thod agreed in advance with the purchaSer and/or user.

used. As
natively,

and the
location,
tion. The
on at the
F method
t can be

NH; concentration should be measured manually in batchestbetween the outlet of the combustion

lation at
ge value
ts in the
example,
full grid

el and by

© IS0 2025 - All rights reserved
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Y
6 | 5 | 6 |
| | |
| | |
7 | | | 7 |
P | |
I [ ] I A |
I | | | | | |
I I | | | I I
I | | | | | |
I | | | | | |
I | | | | | |
I | | | | | |
I | | | | | |
I I | | | I I
I | | | | | |
I | | | | | |
I I | | | I I
I | | | | | |
I | | | | | |
I I | | | I I
I | | | | | |
! | | | | | |
X
Key
X  time
Y electyical output
1  hold|ng time 4 2nd meaSurement time
2 1stnjeasurement time 5  stéady-state time
3 meagurement interval time 6 . Ardnsient time
7  trangient time the period that does not affect
the tests
NOTE If required, other load conditions can be.covered under Key 5. Refer to 6.4.2.
Figure 3 — Functional or acceptance test - typical load time test profile
5.5 Functional test report
5.5.1 eneral

The resuflts of the functioiial tests shall be reported to the purchaser and/or user in the form of a fyinctional
test repgrt. The functional test report shall include the information listed in 5.5.2 and 5.5.3, &
informatfion may be,added as deemed necessary or for further validation of results. However, if meas
items ar¢ added;the measurement method and corresponding representative points for each meas
item shalll be indicated. Examples of information that may be added include O,, CO,, and H,0 1
example|[of-a measurement result sheet for functional test that is attached to the test report is i

ut other
urement
urement
bvels. An
hown in

Annex B.

5.5.2 General information

The following shall be presented as common information about the measurements in the functional tests,
and independent of the number of measurements to be made:

— manufacturer;

— testdate, test location and person-in-charge of the test;

— nominal rated heat input of the test facility;

© IS0 2025 - All rights reserved
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— weather, air temperature and relative humidity;

— measurement method and representative points for each measurement item;

— name and properties of fuel used;

— application or non-application of correction and information on correction (if applied).

All emission concentrations shall be reported in a normalized way, i.e. corrected to standard conditions for
dry flue gas. A sample format for fuel properties other than fuel ammonia used in the functional tests is
shown in Annex C.

NOTE

Correction is a method to convert a measured performance data in the combustion test facility into the

correspomnding performance data for electric utility power boilers. This can include extrapolation process, 1

analysis,

Correction curves and manufacturer’s proprietary know-how.

5.5.3 Information to be presented for each measurement

The follo
— fuel

— exhd
— hold
— NOx
— N,0

— NH;

wing information shall be presented for each measurement in the functional tests:
fFlow rate and heat input;

ust gas temperature;

ing time, measurement time, measurement interval time, and steady-state time;
concentration;

concentration;

concentration;

— unbirned fuel.

In order

6 Acc

6.1 Geg

fo make clear the measurements conditjons, O, concentration shall be reported.

pptance test

neral

An acceptance test shall be conducted by the manufacturer in accordance with the equipment

methods
of an acc

6.2 M¢
The cond

— NOx

described in this clause; and the results shall be reported to the purchaser and/or user in
pptance test repprtwhich shall be approved by the purchaser and/or user.

pasurements for acceptance test

entration of the following combustion emissions shall be measured in the acceptance test:

humerical

and test
the form

— unburned fuel;

Furthermore, the satisfactory fulfilment of performance requirements for combustion emissions agreed
upon with the purchaser and/or user for the electric utility power boilers-shall be reported in the form of an
acceptance test report which shall be approved by the purchaser and/or user.

© IS0 2025 - All rights reserved
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6.3 Combustion emission measurement concept

The measurement point should be between the electric utility power boiler outlet and the ancillary equipment
inlet, with a measurement installation at a well-mixed location, as shown in Figure 2. Measurement should
be carried out according to relevant standards as described in 6.4.3, at locations(s) where a uniform flow is
expected. The measurement equipment may be permanent or temporary.

6.4 Method for acceptance test

6.4.1 Fuel

The fuel

SRR -a—ta—l. 33 d fao +1 accantain o £ chall L dbhaor o oo o licaad oot ot tl t
aroTra tO— ot aSCOTOT ot atteptantC—CsStTSTrarT DT~ Tt CT—a gasS— OT o rrqurth COTICartiinrg a eas

99,5 % NH; (mass fraction) regardless of the mixing ratio. The fuel to be used for the acceptancefésg shall be

subject t

NOTE

6.4.2 Test condition

Measure

b a prior written agreement between the concerned parties.

99,5 % NHj is the purity that is currently commercially available.

ments in the acceptance test shall be made at the rated electrical output, if it covers nmjaximum

emission. However, tests at other load conditions may be conducted tpo.based on mutual agreement

between

cause intlerference or noise shall be performed.

6.4.3 Measurement method

After th
interval
time sha

the manufacturer and the purchaser and/or User. No operatiemof ancillary equipment|that can

b acceptance test conditions are established and stabilized, the holding time and meagurement
time shall be secured. If there are multiple delivety test conditions, the holding time and interval
1 also be secured each time. The measurement peint(s) shall be at locations where a uniform flow is

expected. The measurements in the acceptance test for'the measurement items in 6.2 should be p¢rformed

accordin|

a) NOx
the |
locaf
in th
duct
a mg

(multi-point) measurement is’considered as suitable; and the average value should be adopted.

b) N,O
equi
repr

i to the following.

NOx concentration should be measured automatically and continuously between the [outlet of
poiler and the inlet of the ancillary_equipment, with a measurement installation at a well-mixed
ion (see Figure 2), by establishing a representative point that indicates the spatial avergge value
e cross section. The representative point is determined in advance by measuring all poirjts in the
cross-section at the rated-Qutput. At partial load, the representative point is used. As an gxample,
asurement method in accerdance with ISO 10849 is deemed appropriate. Furthermore,|traverse

N,O concentratjenshould be measured between the outlet of the boiler and the inlet of the pncillary
pment, with admeasurement installation at a well-mixed location (see Figure 2), by estaljlishing a
psentative point that indicates the spatial average value in the cross section. The representative

point is determined in advance by measuring all points in the duct cross-section at the rated output. At

part
[SO !

c) NH;!

jal load,-the representative pointis used. As an example, a measurement method in accordgqnce with
P12584s deemed appropriate.

iler and the

oncen 101 ala cd.peme edm a nD ne pepaeen neg Clet Qg e po

inlet of the ancillary equipment, with a measurement installation at a well-mixed location (see Figure 2),
by establishing a representative point that indicates the spatial average value in the cross section. The

repr

esentative point is determined in advance by measuring all points in the duct cross-section at the

rated output. At partial load, the representative point is used. As an example, a measurement method in

acco

rdance with ISO 21877 is deemed appropriate. Furthermore, traverse (multi-point) measurement is

considered as suitable; and the average value should be adopted.

d) Unburned fuel: This should be measured according to the relevant standard applicable to the fuel and by
a method agreed in advance with the purchaser and/or user.

© IS0 2025 - All rights reserved
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NOTE

ISO/TS 21343:2025(en)

In traverse measurement, the cross section of the gas duct is divided into small areas that are practically
equal and the gas analysis is done at multiple points (preferably at the centre of each small area), in order to obtain
representative results.

6.5 Acceptance test report

6.5.1 General

The results of the acceptance test shall be reported to the purchaser and/or user in the form of an acceptance
test report which shall be approved by the purchaser and/or user. The acceptance test report shall include
the information given in 6.5.2 and 6.5.3, but other information may be added for further validation of results.
However-ifmeasurementitems are ar]r]nr] the method of measurement and rnnrncgnfahvn pnw\f
measure
SO,. An ¢xample of a format of the measurement result sheet for acceptance test that is attached't
reportis

Central
consumpltion, gas temperature, thermal input, exhaust gas composition, may be attached as an op
record d

for each

ment item shall be indicated. Examples of information that may be added include 0,, COs;

shown in Annex D.

control room data such as date and time, generator electrical output, steam conditi

iring the acceptance test.

6.5.2 (General information

The folldwing shall be presented as common information about the measurements in the acceptd
and inde

man,

date

pendent of the number of measurements to be made:
ufacturer;

place and person in charge of the test;

weather, air temperature, and relative humidity;

methLod of measurement and representative points for each measurement item;

namg and properties of the fuel used.

Example
shown if} Annex C.

6.5.3

5 of fuel properties for solid, liquidiand gaseous fuels other than fuel ammonia used in the

Information to be presented for each measurement

The following information shall'be presented for each measurement in the acceptance test:

gendrator output;

fuel

thermal input;

exhgust gasitemperature;

hold|
NOx
N,O0
NH;

ing-time, measurement time, measurement interval time, and steady-state time;

H,0, and
the test

ons, fuel
erational

nce test,

tests are

concentration;
concentration;

concentration;

unburned fuel.

In order to make clear the measurements conditions, O, concentration shall be reported.

© IS0 2025 - All rights reserved
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Annex A
(informative)

General concept of purchaser and/or user’s performance
requirements for ammonia-fired boilers

This annl
the purc
use fuel

A.2 Kg¢

For amm

nerar

ex provides, by way of reference, technical information on the approach to be taken in, for
haser and/or user’s performance requirements as indicated in 4.1 for power generatien bo
hmmonia.

y points to take into consideration when setting performance requirem

requirenmients that should be considered in particular, in view of the fact.that these are power gg

boilers tl
— NOx
— NH;
— N,0

nat use ammonia:

On the of]

should

mulating
lers that

ents

onia-fired boilers, the following three measurement items specified(in)5.2 and 6.2 are performance

neration

her hand, since the knowledge available at present is limited, the criteria for setting the performance

/or user

fer to the latest technical literature and other relevant materials when setting performance
requirenments.

require}ents can change with future research ahd”development. Therefore, the purchaser and

A.3 Key points to take into consideration for each measurement item

A.3.1 NOx

In terms| of environmental performance, the lower the NOx emissions, the better. Currently, it is gxpected
that NOy emissions can be.réduced to the same level as those of non-ammonia alone, for up to 20 % fuel
ammonig firing.[?] For NOx, the performance requirement should be set by referring to the latest fechnical
literaturf and other relevant materials, depending on the fuel ammonia mixing ratio.

A.3.2 NH;

NH; fed|as. fuel should be completely combusted in the combustion chamber. Therefore, it should be
a perfortmance reguirement that NH-—he almostif not fully undetectable However the performance

requirement should be set by referring to the latest technical literature and reference materials, depending
on the fuel ammonia mixing ratio. In case of a selective catalytic reduction being installed at the plant, the

unburnt

fuel ammonia can be reduced as well.

A.3.3 N,O

N,O is one of the main GHG and is an important environmental measurement substance to evaluate or
validate the environmental performance of ammonia-fired boilers. As with NOx, the required performance
should be set according to the fuel ammonia mixing ratio, with reference to the latest technical literature
and other relevant materials[2l.

© IS0 2025 - All rights reserved
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Annex B
(informative)

Sample of functional test - measurement results format

This annex provides a sample of the “functional test - measurement results format” for ammonia-fired
boilers as shown in Table B.1. The units shown are for reference purposes only.

© IS0 2025 - All rights reserved
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Annex C
(informative)

Sample fuel properties format

This annex provides a sample format of fuel properties to be included in the functional test report for
ammonia-fired boilers as shown in Table C.1, Table C.2 and Table C.3. The units shown are for reference

purposes only.

Table C.1 — Sample fuel properties format of solid fuel qQ(f/o
Analysis item Unit Analytical value &ﬁ;rks
Brand/Description — ,\(bw
Higher heating value M]/kg - (1/ )
Lower heating value M]/kg -~
Fixed carbon % ,-‘C>\
_ _ Volatile matter % k\"J
R Z P
Inherent moisture % AO\
Total % \\\ﬂ)o
Surface moisture % ‘\\)\
Total sulfur % x‘(\@
C % N N
H %
0,
Ultimate analysis g \{;%O
({ry) ——
S (@) %
Ash \’ . %
Total (\ % 100
Ash fupion temp. Recly\ciu.g' °C
(hemigpherical) izing °C
_C5vsio, %
oV ALo, %
V= Fe,0, %
@Q TiO, %
X P,05 %
Ash co rr@é%tlon a0 %
MgO %
K,0 %
Na,O %
SO, %

© IS0 2025 - All rights reserved
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Table C.2 — Sample fuel properties format of liquid fuel

ISO/TS 21343:2025(en)

Analysis item Unit Analytical value Remarks
Type —
Specific gravity —
Viscosity (@50 °C) mm?/s
Pour point °C
Residual carbon content %2
—
Higher heating value M]/kg (\q/
Lower heating value M]/kg (L“ .l/v
™
(02
C %2 q'\J
H %? Jroud
0 %? A
Ultimate analysis S %2 \%V
N %2 N
Ash %2 ,\Q
Moisture %a OV
c\&
N
@
a  Massfraction. ’{\'\

A

N

Table C.3 — Sample fuel p&%erties format of gaseous fuel

[
Unit \Ilr\ Analytical value

Analysis item Remarks
Type ™
L\
Specific gravity f@‘l\im3
[~
Hjgher heating value ,-O 1 M]J/Nm3
Lopwer heating valu?;\\‘o M]J/Nm3
RN
thane %3 CH,
Q‘ Ethane %3 C,Hg
A 3 Propane %3 C;Hg
(%) Butane %2 C4Hy
Isobutane %2 C,Hyg
Pentane %3 CsHy,
. Hexane %3 CeHyy
Gas composition
Ethylene %3 C,H,
Propylene %2 C3Hg
co %2
H,S %3
H, %3

a  Volume fraction.
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