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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

The objective of this document is to provide a common classification and specification system for solid
recovered fuels (SRF) to enable efficient trading of SRF, to promote their safe use in energy conversion
activities and to increase the public trust. The document facilitates a good understanding between
seller and buyer, supports purchase, trans border movements, use and supervision as well as an
effective communication with equipment manufacturers. The classification and specification system

support authority permission procedures and ease the reporting on environmental issues.

SRF are produced from non-hazardous waste. The input waste ca
unie : L . ) o ) .
sludg
class
obje(

e etc. It is thus obvious that SRF are a heterogeneous group of fuels. A well-defined
ification and specification is therefore of significant importance to reach the @bovg
tives and intentions.

This
a sol

document covers all types of SRF and will thus have a wide field of application. The aim
d recovered fuel is to use it for energy purposes at the highest possible‘énergy efficien

This
Class

trang
field

document describes the compliance rules for SRF accordingCto” this classificat]
ification enables statistical information of SRF properties&in* the market, thus
parency in the use of non-hazardous waste in SRF and demonstrating development of

This
conf

document also describes how the supplier can establish specifications and a d¢
rmity to the different ISO standards for SRF.

It is
inter]
legis
shou
mate

important to emphasise that despite the standardisation of SRF, the standard sh
preted as end-of-waste criteria. Such criterialcan be set at national or regional levels

Ild be such waste streams that are not,suitable for re-use, preparation for re-use
rial recycling.

e 1 illustrates a simplified flow chain for SRF, from input of non-hazardous waste t
This document has an interface to all the stages in the chain, from point of acceptanc
ery. The fuel is not consideredan SRF until it is specified and classified according to thi
irements for how the inputwaste is collected and how to use the SRF are not part of thi
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Figure 1 — Solid recovered fuels chain - This document on specifications and classes is

applicable after production up to the point of delivery
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NOTE This document is applicable to trading and storage of SRF. However, if during storage or trade the
SRF is mixed with other SRF or other fuels, then the classification and specifications are no longer valid. If sold
further, then the mixing would constitute an SRF production.

vi © IS0 2021 - All rights reserved
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Solid recovered fuels — Specifications and classes

1 Scope

This document specifies a classification system for solid recovered fuels (SRF), and a template
containing a list of characteristics for the specification of their properties, enabling trade and use of
SRF supporting the protection of the environment.

SRF are produced from non-hazardous waste.

NOTHE 1 Untreated municipal solid waste as such cannot be considered SRF. Untreated-muhicipal solid waste
can however be feedstock to plants producing SRF.

NOTH 2  Chemically treated solid biofuels that do not contain halogenated organig compounds or heavy metals

at levels higher than those in typical virgin material, can be defined as solid (biefuels and thus He part of the
standard series 1SO 1722501,

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 feferences, only the edition cited [applies. For
unddted references, the latest edition of the referenced@document (including any amendmepts) applies.

ISO 41637, Solid recovered fuels — Vocabulary

ISO 41645, Solid recovered fuels — Methods for sampling

ISO 41654, Solid recovered fuels — Determination of calorific value
ISO 41656, Solid recovered fuels — Determination of ash content

ISO 21660-3Solid recovered fuels:— Determination of moisture content using the oven dry method —
PartB: Moisture in general analysis sample

3 Terms and definitions
For the purposes®fthis document, the terms and definitions given in ISO 21637 and the follpwing apply.

ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

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

— [ECEtectropediaavaitabteathittp//www.electropedia-org/

31

classification of solid recovered fuels

categorizing of solid recovered fuels into classes focusing on the key properties - NCV, Cl and Hg that
are defined by boundary values

3.2
specification of solid recovered fuels
list of properties that characterizes solid recovered fuels

Note 1 to entry: Templates for such specifications are given in Annex A in this document.

© IS0 2021 - All rights reserved 1
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4 Symbols and abbreviations

The symbols and abbreviations used in this document comply with the SI system of units as far as

possible.

Table 1 — Symbols and abbreviations

Definition

dry (dry basis)

particle diameter where x denominates the share of particles passing through a sieve of that size

dasrecelved

Designation for ash content on dry basis 44 [% in mass]

Designation for bulk density as received [kg/m3]

Designation for moisture content as received on wet basis, M, [% in mass]

Designation for the particle size of the main fraction (> 95 % in mass) related'to-size intervalls.

NCV

Designation for net calorific value as received, q,, ¢ 5 [MJ/kg or kWh/kg-or'MWh/t] at con
pressure

btant

VM

Designation for volatile matter on dry basis [% in mass]

NOTE 1
equals 1 kg/(

5 Princi

The classifi
characterist
content) ang
a stakeholdd

The classes
value as we
not be defin

Only fuels d

The classifiq
information|

M]/kg equals 0,277 8 kWh/kg (1 kWh/kg equals 1 MWh/t and~I\MWh/t are 3,6 MJ/kg). 1 g
m3. 1 mg/kg equals 0,000 1 % in mass.

ples

Cation system is based on three important characteristics, referred to as the main
ics: an economic characteristic (net calotific value), a technical characteristic (chl
| an environmental characteristic (mercury content). The characteristics are chosen td
br an immediate but simplified picture ofthe fuel in question.

hlso impose limitations on what gah'be called SRF restricting it with a minimum net cal
| as maximum values of chlorineand mercury. Fuel outside the ranges of the classes
pd as SRF.

brived from non-hazardous waste that meet the SRF ISO Standards can be classified af

ation itself is not.émough for an intending user or other stakeholders. The level of det]
needed depends-on several different factors. Such factors can be; the end use of the

legislative

emands, charagcter of the input material, and the technology used either in producti

/cm3

SRF
brine
give

brific
shall

SRF.

hiled
SRF,
bn or

end use of the SRF. Releyant fuel properties are thus to be given in the specification of the SRF. Soine of
the fuel properties are)deemed so important that they are obligatory to specify whereas others c3
recorded voluntarily, e.g. upon request of the user.

in be

It is importantthat SRF meet specified quality requirements which are to be determined based

on a

defined lot size by @ minimum number of measurements.

6 Classification

The classification system (Table 2) for SRF is based on limit values for three important fuel
characteristics. These are the net calorific value (NCV); chlorine content (Cl); mercury content (Hg).

Due to the statistical distribution pattern of the characteristics the values shall be presented as:

© ISO 2021 - All rights reserved
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— NCV (ar) mean (arithmetic);
— ClI(d) mean (arithmetic);
— Hg(ar) median and 80th percentile

The average, median, and percentiles are determined on the quantity of SRF as specified in Clause 8.

NOTE 1

80th percentile is the value on or below which 80 % of the observations fall.

Not all kinds of SRF are suited for all types of energy recovery installations, see CEN/TR 1550821,

Each|
num
(see

class
Claus

For nercury, the higher of the two statistical values (median and 80th-percentile) in a

detel

EXAN
(acco

NOTH
more

NOTH
authd

NOTH

of the classification characteristic is divided into 5 classes. The SRF should be assi
ber from 1 to 5 for each characteristic. A combination of the class numbers make$ up

bned a class
a class code

example below). The characteristics should be considered as equal importantand thjus no single

number determines the code. The class code shall be included in the specifjéation as
e 9.

'mines the class.

IPLE An SRF with a median value of 0,03 and 80th percentile~value of 0,07 belongs f
rding to Table 2).

2 The performances of the plant where SRF is used are*depending on the properties of
significantly on the design and operating conditions of suclra plant.

3 Thelimitvalues used for different classes must nét’be mixed up with limit values set by t
rity in an environmental permit or other equally biniding documents.

4 The specific transfer factor for mercury ef-a given process and the proportion of SRF w

Hescribed in

Hg data set

o Hg class 3

the SRF and

he competent

ill determine

which classes can be used. Examples of transfer factors for existing processes are given in CEN/TR [15508(2.
Table 2 — Classification for solid recovered fuels

Claskification charac- |Statistical meas- Unit Classes

terigtic ure 1 2 3 4 5

Net ¢alorific value

(NCY) Mean M]/kg (ar) =225 =220 >15 =210 >3

Chlofine (CI) Mean % in mass (d) [<0,2 <0,6 <10 <15 <3

Merdury (Hg) Median mg/MJ (ar) |<0,02 [<0,03 |<0,05 |[<0,10] |<0,15
y s 80th percentile mg/MJ (ar) |<0,04 |<0,06 [<0,10 |<0,200 (<0,30

7 $pecifications

7.1 —Gemerat

The SRF shall be specified according to the template in Annex A. Annex A consists of properties that
are obligatory to specify. If the producer and the end user have agreed upon additional properties to be
specified, those should be documented in a similar way.

For specification of the properties in Annex A, determination shall be made according to ISO test
methods for SRF. Technical specifications or regional/national standards can be used if no ISO test
method is available. For additional properties, ISO test methods are recommended but other relevant
methods can be used. If other methods are used, it shall be stated in the SRF specification.

© IS0 2021 - All rights reserved
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7.2 Origin

The specification of origin is based on the origin and source of waste input material as described in
Table 3. The material accepted for SRF production are those that are not suitable for material recycling.
This can, as an example, include reject streams from packaging recycling/sorting. The main origin-
based solid recovered groups are:

1. Non- hazardous industrial waste

There are several waste streams generated within industry and commerce that could be used to
produce SRF leferent 1ndustr1a1 sectors typlcally generate dlfferent kinds of wastes, like manure
from ag e are
dtries
and commerce operations. ons. In thls case they are often quite similar and are thus not specified for
individyal industries. In this post is also included the packaging materials from. canstrugtion

Constryction waste and demolition waste differ from each other becatise’constructing mjeans
building something new while waste from demolition normally comes™rom old structurgs. In
renovatiion projects, both construction and demolition typically take place simultaneously, and thus
d for
SRF production are mainly different wood and plastic fractions although also bituminous mixfures
considefed as non-hazardous waste can be used. The possibility to source separate materigls at
construfction and demolition sites can be limited thus often resulting in a mixed waste fraction.

3. Non-hazardous waste from waste management facilities

Waste received at waste management facilities are treated in diverse ways. It can be water
treatmgnt, composting, anaerobic treatment, sprting, crushing and densifying. When doing these
treatmgnts, the plants will end up with different waste streams aimed for recycling, recovefy or
disposal. Some of these can be used for the production of SRF.

4. Non-hazardous waste from material recycling facilities

During fhe recycling process, there will be material that does not fulfil the quality criteria. These
reject sfreams can be potentiallyused for the production of SRF.

5. Non-hazardous municipal solid waste and similar non-hazardous commercial waste

Although an untreate@l mixed municipal waste stream could not be called SRF, it still can be s¢rted
and usgd for the production of SRF. Municipal solid waste includes bulky waste and waste [from
gardeng and parks'as well as waste from markets. Source separated material streams (e.g. paper,
plastics|etc.) are*not intended as direct input material for SRF production but are rather intepnded
for matgrial récycling. Reject from these kinds of materials can be found above under bullet 4|Non-
hazardqus'waste from material recycling facilities.

6. Non- hazardous waste not otherwise specified in the list

If the waste origin is not covered in the above categories, it shall be declared here. The origin of the
waste should be described as clearly as possible.

It is not unusual that waste fractions that are intended for production of SRF (or for combustion) are
mixed during the logistic chain, thus there could be waste from different origins in the same transport.
However, the principle is to give as much detail about the origin as possible. Thus, if waste has been
collected from different industries (and not being packaging waste) then the separate codes of origins
shall be stated according to Table 3.

4 © IS0 2021 - All rights reserved
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Table 3 — Sources of input material for the production of SRF

1.1 wastes from agricul-
ture, horticulture, aqua-
culture, forestry, hunting
and fishing

1.1.1 plastic waste (except packaging)

1.1.2 absorbed urine and manure (including spoiled straw),
collected separately and treated off-site

1.1.3 other non- hazardous waste

1.2 wastes from pulp,
paper and cardboard pro-
duction and processing

1.2.1 mechanically separated rejects from pulping of waste-
paper and cardboard

1.2.2 fibre rejects, fibre-, filler- and coating-sludges from
mechanical separation

1. Nd
indu|

n- hazardous
strial waste

1.Z2.5 other non- hazardous waste |

1.3 waste from wood
processing, production of
panels and furniture

1.3.1 non-hazardous wood waste from chemical|ly treated
wood

1.3.2 other non-hazardous waste

1.4 wastes from the tex-
tile industry

1.4.1 waste from composite matexials (impregnated textile,
elastomer, plastomer)

1.4.2 waste from unprocessed.textile fibres

1.4.3 waste from processed textile fibres

1.4.4 other non- hazardeus waste

1.5 wastes from organic
chemical processes

1.5.1 plastic wagte (except packaging)

1.5.2 solid wastes other than solid wastes contajning haz-
ardous substances

1.5.3 aother non- hazardous waste

1.6 wastes from shaping
and physical and mechan-
ical surface treatment of
plastics

1.7 packagingwaste

1.7.1 paper and cardboard packaging

1.7.2 plastic packaging

1.7.3 wooden packaging

1.7.4 composite packaging

1.7.5 mixed packaging

1.7.6 textile packaging

2. Nd
cons
dem

n- hazardous
truction'and
blition-waste

2.1 wood and plastic

2.1.1 wood

2.1.2 plastic (except packaging)

2.2 bituminous mixtures,
coal tar and tarred prod-
ucts

2.2.1 bituminous mixtures that are not considerjed as haz-
ardous waste

2.3 other construction

2.3.1 insulation materials (polyurethane and pdlystyrene)

d 1 Jass i
dlIIU UCTITIUITUIUIT WdSttTo

Z.3.4 mixed construction and demolition waste

3.1 wastes from aerobic
treatment of solid wastes

3.1.1 non-composted fraction of municipal and similar
wastes

3.1.2 non-composted fraction of animal and vegetable waste

3.2 wastes from anaer-
obic treatment of solid
waste

3.2.1 non-digestible fraction of municipal, industrial and
other waste

3.3 sludge from wastewa-
ter treatment plants

3.3.1 sludge from treatment of urban wastewater

3.3.2 other solid waste from treatment of urban wastewater

3.3.3 sludge from treatment of industrial wastewater

3.3.4 other non-hazardous solid waste from treatment of
industrial wastewater

© IS0 2021 - All rights reserved
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3. Non-hazardous
waste from waste
management facilities

Table 3 (continued)

3.4 wastes from the
mechanical treatment of
waste (for example sort-
ing, crushing, compact-
ing, pelletising)

3.4.1 paper and cardboard waste

3.4.2 textile waste

3.4.3 wood waste

3.4.4 plastic and rubber waste

3.4.5 other non-hazardous wastes (including mixtures of

materials) from mechanical treatment of wastes

3.5 end-of-life vehicles
from different means

3.5.1 end of life tyres

3.5.2 plastic waste (except packaging)

of tramsporttinciuding
off-road machinery) and
wastes from dismantling
of end-of-life vehicles and
vehicle maintenance

3.5.3 other non-hazardous waste from end-of-life,vehicl

eS

4 Non-hazar

recycling fad

Hous

waste from 1aterial

ilities

4.1 reject fractions
from material recycling
facilities, not otherwise
mentioned

4.1.1 paper and cardboard waste

4.1.2 textile waste

4.1.3 wood waste

4.1.4 plastic waste

4.1.5 other non-hazardous Waste from material recyclin
facilities

5. Non-hazaf
municipal sd
or similar nd
ardous comi
waste

dous

lid waste
n-haz-
hercial

5.1 residual municipal
solid waste

5.2 bulky waste

5.2.1 wood waste

5.2.2 plasticwaste (except packaging)

5.2.3 mixed combustible bulky waste

5.3 other municipal solid
waste or similar commer-
cial waste

5.3.1waste from markets

5:3:2 park and garden waste

6 Non-hazar
waste not ot
specified in {1

Hous
herwise
he list

any non-hazardous wasté that is not defined by the codes above, to be specified by

supplier

the

NOTE 1
codes in the {

NOTE2  Sd
according to

NOTE3 T

7.3 Traded-forms of solid recovered fuels

There can be national legislation demanding the use of national or regional waste catalogues
pecification. In these-cases, that information can also be stated in the specification table.

me waste streams.of biomass origin can fulfil requirement for a solid biofuel and can be spe
SO 17225-11LF

e list of grigins has been developed from the base of the European waste catalogue but been hg
modified and simplified to accommodate the streams most commonly used as input material for SRF produ

lists

rified

avily
Cction.

Solid recovered fuels are traded in many varied sizes and shapes. The size and shape influence the
handling of the fuel as well as its combustion properties. Recovered fuels can be delivered in the forms
shown in Table 4. Other forms are also present on the market.
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Table 4 — Examples of major traded forms of solid recovered fuels

Form name

Description

Chips

Prepared by cutting with sharp tools, particle
sizes often between 5-100 mm

Example:
Fluff

Crushed material

Prepared by crushing or shredding

Example:

Densified fuels

Prepared by mechanical compression

Pellets

Briquettes

Bales

Example:

Big square bales
Round bales (cylindrical)

Compressed or loose material bound to squares
or cylinders, indicative size 1-2 m3

Some bales are wrapped in plastic to.decrease
odour problems and to increase firfe|safety dur-
ing transport and storage.

Fibre cake

Prepared from fibrous wastéby dewatering

Granulate

Usually in the size of 1-10 tim, produced either
through agglomeration©f powder or by grinding
material down to appropriate size

7.4

The following properties shall be specified accordingto the specification template in Anne

Class code

Origin

Traded form

Partjcle diameter{(d,)

Ash content (A)

Properties obligatory to specify

K A:

shall be filled in-as described in Clause 6. Actual values on the fuel prop-

erties included’in the classification system shall be filled in a
are net calgrific value, chlorine and mercury content

of the input waste used for preparation of the SRF shall be spe
be‘done either by text or by the three-digit codes according {

of the SRF shall be specified. Examples of forms are pellets, bale
chips, flakes, fluff and powder. For reference see 7.3. Other f]
used and shall then be specified separately

in the fuel shall be specified by sieving or equivalent techni
expressed as d,, where d is the particle size on the distribution
x % in mass passes. The value could either be stated as a fixe
a P-designated value (see Annex A and example in Annex F)

b well. These

cified. It can
07.2.

5, briquettes,
prms can be

jues, and be
curve where
d value or as

shall be specified on dry bases according to ISO 21656

Moisture content (M)

Net calorific value (NCV)

Chemical properties

© IS0 2021 - All rights reserved
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shall be specified both as received and on dry bases according to [SO 21654.
The values shall be expressed as an arithmetic mean on both dry and as

received basis.

the chlorine content shall be specified based on dry basis and given as

an arithmetic mean, the content of each heavy metal separa
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7.5 Properties non-obligatory to specify

Other properties than the ones specified in Annex A can be of interest for the end user and can be used
as an effective communication tool with producers, power plant builders and equipment manufacturers.
The producers and the users should agree upon which properties (if any) that are relevant. Some of the
more common properties that can be of interest are:

Biomass content

the fraction of biomass can be expressed by weight, by energy content or
by carbon content. The biomass content in percent by carbon content is
necessary to calculate the emission of biomass or fossil carbon dioxide per
unit of SRF. The determination is recommended to be done according to

Compositign

Fuel prepal

Physical pr

Chemical p

ration

operties

roperties

1SO 21644131,

is the percentage in mass of main fractions of wood, paper, plasties, rubber,

textiles etc. The number of fractions to be specified is agreedbetwee
producer and the user. The basis (dry or wet) should be specified.

depends on the input waste and the field of application.Since the pre

n the

para-

tion effects the properties of the fuel it can be of interest to describel The
description also gives valuable information to.the’end-user that could be
used when planning how to store, transport anid handle the fuel. Common

fuel preparation techniques are given in Annex B. Annex B can also be
as a template.

example of other parameters that canrbe used for specification of the SR

used

F are:

— particlesize distribution (in¢luding defining fines and coarse matgrial)

— bulk density (p) and_the'result to be expressed as an arithmetic nean

on as received basis,

— volatile matter (VM), where it is recommended to use ISO 221674l and

the result éxpressed as median in percent in mass on dry basis,
— bridging-behaviour,
— self-heating properties,
—£-+the ash melting behaviour.

such as major and trace elements in the fuel can be speci

fied.

— carbon (C),hydrogen (H), nitrogen (N) and sulphur (S) isrecommended
to be determined according to I1SO 2166331 and expressed gs an

arithmetic mean on dry basis,

— halogens (F, br, 1) expressed as median on dry basis,

— trace elements expressed as median on dry basis.

There are several other properties that can be used for defining SRF. Such properties, like dusting,
odour, ignition temperature, can be added to the list of informative parameters in the template.
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8 Compliance rules
8.1 Compliance rules for classification

8.1.1 General compliance rules
The compliance rules for classification are illustrated by examples in Annex E.
For each characteristic specified in the classification system, the compliance of a particular SRF shall be

established by demonstration that the results of the measured properties conform to the limit values
defl ed forthat clasce The r‘nmp]ionnn ishased on

— adefined maximum lot size of 1 500 tonnes

— aminimum number of increments as well as a minimum size of those increments\to form|a composite
gample

— a3 minimum number of measurements to be performed.

The @lemonstration shall be based on the measurements of 10 lots. This.éan either be in the form of lot
1-10,|/11-20, etc or in the form of 1-10, 2-11, etc. The maximum weight-ef a lot for classificatiop shall be no
morg than 1 500 tonnes. The compliance shall be documented in@-quality monitoring systgm.

For each lot, atleast one measurement of each characteristic shall be performed. The sampling procedure
is illistrated in Figure 2. For sampling, ISO 21645 shall e applied. A sub-sample of th¢ laboratory
sample (retained sample) shall be kept for a period of minimum 6 months in case of a crjoss check is
needed. In order to reduce the quantity for the storage-of the retained sample a particle size reduction
and sample division can be performed. The retainéd sample should be taken into considefation when
determining the minimum laboratory sample siz€according to ISO 21645.

Lot Lot

A A
( f \

Increments

vv*¢ LA

Compaositesample

<

Too large mass/volume

for transport and handling
Homogenization
¢ Test poftions
[f(sample mass/volume Sub-sample »  for physical
acceptable 10T transport Y test methods
and handling

Particle size

reduction
T

VVV** ¢ A

Composite sample

Laboratory
sample

Figure 2 — Illustration of sampling and sample procedure. Number and size of increments
depend on the heterogeneity of the SRF and on required accuracy and precision
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The comparison for NCV and Cl with the limit values of the classes is made by taking the arithmetic
mean of 10 measurements into account.

The class code for Hg is established using median and 80th percentile based on data sets of 10
consecutive measurements. For process control reasons, it is recommended to calculate the median
and the 80th-percentile value after the measurement of every lot (e.g. for data sets No. 1 to No. 10 / No. 2

toNo.11 /e

EXAMPLE

tc.) and to consider the brief time variation of the analytical results.

The class code of a SRF having a mean net calorific value of 19 M]/kg (ar), a mean chlorine co

ntent

of 0,5 % in mass (d) and a median mercury content of 0,016 mg/M] (ar) with 80th percentile value of 0,05 mg/M]
(ar) is designated as:

Class code N

For other ex|

If there are
result in a c]

8.1.2 Stai

After the stJ
measureme
samples are

Within the ¢
the 50 % ry
conservativ

NOTE
of the class li

8.1.3 Exe

If the produ
Hg is alway
be analysed
after the st4
measureme
once every Y

This exemp
input mater

[V 3; Cl 2; Hg 2.

amples, see Annex E-F.

significant changes in the properties of input materials or in the production process
nange of class code, see 8.1.2.

t-up or considerable changes in the production

irt of the production of SRF or after a notable change in theproduction, the minimum
ht results can be obtained on one or several lots as defined above. When several comp|
taken on the same lot they shall be taken independéritly.

haracterisation period itis recommended to use'ds a prediction method for virgin prodji
le for Hg classification. This prediction method is working according to the principlg
b classification (indirect safety margin).

The 50 % rule means that classification is determined by comparing the measurement results to

its (median and/or 80-percentile). More details are available in CEN/TR 1550821,

mptions

cer can show that due to\the nature of the input material used for the production of
5 in class 1 when the 50-% rule is applied according to Clause 6, then Hg will not ha
in every lot. (See-8.1.2 for description of the 50 % rule). This exemption is appli
rt-up of the production of SRF when at least 10 measurement results are available. A
nt results must be’within the class 1 limit. In this case the validity shall be checked at
ear.

fion willkenly be accepted as long as there are no significant changes in the properti
als that would result in a change of class for Hg.

For large st

that

of 10
osite

cers
e of a

50 %

SRF,

Ve to

rable
11 10
least

es of

reams of solid recovered fuels not every lot has to be measured. The maximum lof

size

remains with 1 500 tonnes and at minimum two lots per month have to be measured. In any case, for
each lot a laboratory sample must be taken and shall be kept for a period of minimum 12 months.

8.2 Compliance rules for specification

8.2.1 General compliance rules

For the chemical properties according to 7.4 and Annex A, the compliance rules specified for the
classification apply.

If the producer and user have agreed upon additional properties to be specified (see 7.5), they can also
agree upon lot size up to a maximum of 1 500 tonnes and the number of measurements to consider for
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compliance. These elements should be stated in the specification. In case these elements are not defined

in the SRF specification, then the lot size and compliance rules specified for the classification apply.

8.2.2 Exemptions

If the producer can show that due to the nature of the input material used for the production, one or
more normative properties according to Annex A are not relevant, then the user and the producer can
agree upon reducing the samples that should be analysed. In this case the validity shall be checked
at least once every year. The relevance can be evaluated considering the technological/environmental
limitations of the designated plants using SRF for energy conversion or the composition and properties
of the waste input streams the SRF is produced from.

This
This

matg
samy

9 1

In cojnformity with this document, SRF shall comply with the follewing requirements:

a)
b)
c |

The
The
Annd

NOTH
1S0/1

exemption is applicable when at least 10 measurement results are available.

exemption will only be accepted if there are no significant changes in the.propert
rials. The validity shall be checked at least once every year. In any case, fotxeach lot
le shall be taken and shall be kept for a period of minimum 12 months.

Requirements and declaration of conformity

RF shall be classified according to the system in Clause 6;
RF properties shall be specified according to Clausé%;
RF shall meet quality requirements according tg\given compliance rules in Clause 8.

broducer/supplier of solid recovered fuel sh@ll give a declaration of conformity to thi
record shall be kept available for inspection. A model template for the declaration
x C.

General criteria for a supplier’s declaration is given in ISO/IEC 17050-1
EC 17050-2:2004[71.
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Annex A
(normative)

Template for the specification of solid recovered fuels

Table A.1 — Template for the specification of solid recovered fuels

Class code 4

nd origin

f\\

Class code:

Origin: Accd

rding to 7.2 and Table 1

Physical pa

rfameters

Rl

Traded Form:

Particle siz(

p dos(mm)

Main fractio

h b (minimum 95 % in mass), mm

O p8 dog <8 mm |OP12 dgs<12mm |0 P25 dgs <25mm , [EJP50  dgg <50 mm
OP90 dgf<90mm |OOP140 dgs<140mm [OP200  dgs <200 nim)*|00P300 dgs <300 mm
O P500 dgf <500 mm|0P1000 dgs< 1000 mm |[JP1500+ dgs>15008mm
Typicaivalue Limit value
(mean) Min Max S(E)et:l pileer-
Ash Content, A ISO 21656 (% in mass (d))
Moisture, M
CEN/TS 154]14-1,[8] CEN/TS 15414- | (% in mass (ar))
2,1911S0 21660-3
Net calorifi¢ value, NCV (M]/kg (ar)]
ISO 21654 (MJ/kg(d))
Chemical properties ,_O\‘
Slt;l:t(lil;(l)lc'ld Typical value Limit value
e (mean) Max 80th percent]le
Chlorine, Cl (% in mass (d))
Typical value Limit value
(median) Max 80th percent]le
Antimony, Sb (mg/kg (d))
Arsenic, As (mg/kg (d))
Cadmium, Cd (mg/kg (d))
Chromium, Cr (mg/kg (d))
Cobalt, Co (mg/kg (d))
Copper, Cu (mg/kg (d))
Lead, Pb (mg/kg (d))
Manganese, Mn (mg/kg (d))
Mercury, Hg (mg/M] (d))
Nickel, Ni (mg/kg (d))
Thallium, TI1 (mg/kg (d))
Tin, Sn (mg/kg (d))
12 © IS0 2021 - All rights reserved
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Table A.1 (continued)

Class code and origin

Class code:

Origin: According to 7.2 and Table 1

Physical parameters

Traded Form:

Particle size dg5(mm)

Main fraction P (minimum 95 % in mass), mm

ap Sy—<-8-mm—H-R12 <42 mm—H <25 =

OP90 dgs<90mm |OO0P140  dgs<140mm |[OOP200 dgs<200mm [OOP300 dgys 3(
OP300 dgs<500 mm|OP1000 dgs <1000 mm | P1500+ dgs>1500 mm

20 o
HH

P50

d [y
g5

mm

0 mm

Vanadium, V | (mg/kg (d)) | |

Whife fields are normative while blue shaded fields are informative.

An electronic version of this form is available at https://standards.iso.org/iso/21640/ed-1/en/Annex_A

.pdf.

The Qiser is permitted to use the form in its original format withéut any modifications for the purposes

specified in this document.

© IS0 2021 - All rights reserved
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Annex B
(informative)

Fuel preparation

Table B.1 — Fuel preparation

Preparation level
1 2 3
Untreated O
Sorting O |Manual sorting O
Mechanical sorting O |Picking crane O
Bucket screen O
Other (specify) O
Other (specify) O
Biolggical treatment [0 |Aerobic treatment O
Anaerobic treatment 4
Other (specify) O
Crushing, grinding, O |Shredder O |Single rotor shredder O
shreflding Two shaft shredder O
Four shaft shredder O
Other (specify) O
Crusher O |Screw crusher |
Jaw crusher Od
Other (specify) O
Mill O [Ball mill O
Gravity fed hammer mill O
Horizontal fed hammer mill O
Other (specify) O
Other (specify) O
Separation O |Magnetic material sepa- [ |Magnetic drum separator [
ration
Magnetic drive pulley O
Suspended cross beltsep- O
arator
In line magnetic separator O
Other (specify) O

14 © IS0 2021 - All rights reserved
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Preparation level

1 2 3
Untreated O
Non-magnetic material O |Eddy current separator O
separation
Cascade O
Other (specify) O
Gravity separation O |Wind separation, air classi> [
fier, wind shifter
Ballistic separation O
Wet separation O
Other (specify) O
Optical separation O
Other (specify) O
Screening O |Rotating (drum) screen O
Oscillating screen O
Reciprocating screen O
Screen disc O
Star screener O
Other (speeify) O
Washing O
Drying, cooling O .|Drying O
Cooling O
Homogenisation, com-(_ [1 |Mixing O
pacting Blending O
Compressing O |Pelletizing O
Bracketing O
Baling O
Other (specify) O
Other (specify) O
Dust prevention O

The user is permitted to use the form in its original format without any modifications for the purposes

specified in this document.

© IS0 2021 - All rights reserved
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Annex C
(informative)
Template for declaration of conformity
Declaration No
Supplier
Address

Solid recove
The Solid r
Solid recovsd

(this docum|

red fuel identification

ent) 1SO 21640

red fuels - Specifications and classes

pcovered fuel described above is in conformity with

The SRF degcribed above is also in conformity with
ClYes [ No
OYes [ONo
OYes [ONo
The following quality management system (QMS) has.been applied during the corresponding produftion
period
Additional ipformation
Signed on be¢half of (name@nd address of supplier)
Signature:
Position/function; Dateofissue:

An electron

cversion of this form is available at https://standards.iso.org/iso/21640/ed-1/en/Anrex_C

.pdf.

The user is permitted to use the form in its original format without any modifications for the purposes

specified in this document.

16
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Every declaration should be identified for easy reference.

NOTE1 The SRF is unequivocally described so that the declaration can be related to the product in question.
NOTE 2 The documents are listed with their document identification, title and date of issue.

NOTE 3  Additional information can be supplied so that it is possible to relate the declaration to the conformity
results on which it is based, for example the name and address of the test laboratory or certification body

involved, reference to a conformance test report, reference to the management system involved (i.e. self-assessed
or certified/registered) or reference to the laboratory accreditation document.

© IS0 2021 - All rights reserved 17
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Annex D
(informative)

Calculation of standard deviation, median and 80t percentile

D.1 Standard deviation

The standar
as the squar

d deviation is a measure of the dispersion of a set of values from its mean and is calcu
e root of variance.

EXAMPLE D.1

Table D.1 Data set with 10 measurements of NCV

NCV M]

kg (ar)

8,5

99 99 10,0 (10,1 10,5 (109 (11,1 11,5 |20

The arithmsd
((8,5+99 +

The standarn

((8,5-10,4)2
10,4)2 + (11,

D.2 Medi

For the cld
measureme
by size orde

tic mean value is 10,4 M]/kg (ar).
99+10,0+10,1+10,5+109+ 11,1+ 11,5+ 12,0): 10 = 10,4)

d deviation s is 0,94 M]/kg (ar) (s = y/8,88: 10=0,94).
+ (9,9-10,4)% + (9,9-10,4)% + (10,0=10;4)% + (10,1-10,4)% + (10,5-10,4)% + (10,9-10,4)2 +

5-10,4)2 + (12,0-10,4)2 = 8,88)
an

hts, the medianwalue corresponds to the arithmetic mean of the middle two values g
red data set:

ssification always exactly 10 measurements are needed. With an even numbg

EXAMPLE D.2

lated

11,1-

br - of
f the

Table D.2 Data set with 10 measurements of Hg

Hg (mg/

M] (ar))

0,018

0,020 /0,020 {0,020 |0,023 0,025 0,027 (0,030 (0,032 |0,051

The calculat

NOTE Inc

18

K—Y—J

Median = (0,023 + 0,025): 2 = 0,024 mg/M] ar

ed median value (0,024 mg/M] (ar)) is rounded down at 0,02 mg/M] (ar).
ase of a median value of 0,025 mg/M], it is rounded up at 0,03 mg/M] (ar).
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D.3 80th percentile

To calculate the 80th percentile the number of the measurements has to be multiplied by 0,8. If this
product is not integer, the succeeding integral number has to be determined. The corresponding value
to this number is the 80th percentile. If the product is integer, the arithmetic mean of the corresponding
value and the succeeding value is the 80th percentile.

EXAMPLE D.3
The data set consists of 10 measurements. The number of measurements multiplied by 0,8 results in

an ipteger value (10 x 0,8 = 8). The arithmetic mean of the corresponding value (0,030 mg)M] ar) and
the succeeding value (0,032 mg M] ar) is the 80th percentile (0,031 mg/MJ.ak).

Table D.3 Data set with 10 measurements of Hg

g (mg/M] (ar))
,018 10,020 (0,020 0,020 0,023 [0,025 [0,027 0,030 0,03;\\‘9 0,051

\—Y—}

80th percentile = (0,03040,032):2=0,031 mg/M] (ar)

The ¢alculated 80th percentile (0,031 mg/M] ar) is rounded down at 0,03 mg/M] ar.

© IS0 2021 - All rights reserved 19
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Annex E

(informative)

Examples of establishing of compliance with SRF classification

E.1 General

The examples illustrate procedures for different SRF production plants with

(Example EJ1) annual production of 30 000 tonnes, continuous operation.

(Example EJ2) annual production of 100 000 tonnes, continuous operation without analysing every lot.

(Example E3) start of new production of 5 000 tonnes during 5 months of production.

E.2 Compliance SRF classification for a 30 000 tonnes annual production plant

EXAMPLE E{1 Production volume 30 000 tonnes per year (Figure E.1)

SRF is produiced in an existing production unit. The same type of\SRF is produced for the whole pgriod.
The considered production period is uninterrupted. The production volume is 30 000 tonnes per|year.

The plant is|in operation 12 hours per day, 5 days a week forx}1 months a year.

The chosen

ot size is 1 500 tonnes. Since every lot shall be'measured this means that 20 measurements
(30 000:1 500) needs to be taken yearly and evenly distributed during the time of operation (Se¢

Fig-

ure E.1). Sinfe each composite sample shall consistdfat least 24 increments it means in total 480 ihcre-

ments (20 x|24).

The plant’s gperating schedule corresponds t0 48 weeks or 240 days of planned operation a year. It njeans

that 2 increments (480:240) needs to be taken daily, i.e. 10 increments per week.

The compary chose to use the consecutive measurements for calculating the arithmetic mean off NCV
and Cl as wdll as of median and 80 percentile of Hg.

month x month x+1

week we¢ek week week \)Teek week week week weeF week
-1 +2 3 +4 +5 +6 +7 + +9

y | y I y I y I I y I y I y | y | i yrs | _}
D625t 645t 6256625t €25t 625t 625t 625t 625t 625t
10 10 4 %6 10 8+2 10 10 2+8 10 6+4
incr incr Hicr incr incr incr incr incr incr incr

{ J | J \ J J \ J
| | | | |
Lotz Lot z+1 Lotz + 2 Lotz +3

Figure E.1 — Lot distribution in Example 1

Table E.1 Results from measurements of the 10 last lots regarding the parameters used for clas-

sification
1 2 3 4 5 6 7 8 9 10
NCV MJ/kg(ar) 8,5 10,5 10,0 99 11,1 11,5 12,0 10,1 99 10,9
Cl%inmass 085 096 066 1,21 095 0,87 0,85 1,02 097 111
(d)
20 © ISO 2021 - All rights reserved
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Hg mg/M] (ar) 0,023 0,018 0,051 0,030 0,032 0,020 0,025 0,020 0,027 0,020

Calculation of the classification parameters shown in Table E.1:

NCV: The arithmetic mean value is 10,4 M]/kg (ar).
((85+10,5+10,0+99+11,1+11,5+12,0+ 10,1 +9,9 + 10,9): 10 = 10,4)
— Class code NCV: 4

Cl: The arithmetic mean value is 0,94 % in mass (d).

The calculated arithmetic mean value for Clis rounded down at 09 % in mass (d)

— Class code Cl: 3

HE: The median value is 0,024 mg/M] (ar) ((0,023 + 0,025) : 2 = 0,024)
The 80th percentile is 0,31 mg/M] (ar) (10*0,8 = 8; (0,030 + 0,032}+2 = 0,031}

Table E.2 Results from measurements of Hg arranged according to increasing ¢rder

W @ 06| @ (5) (©) (7) ® | 9| (10
2 6 8 10 1 7 9 4 5 3

Hjg mg/M] (ar) | 0,018 | 0,020 | 0,020 | 0,020 | 0,023<Y0,025 | 0,027 | 0,030 | 0,032(| 0,051

The ¢alculated median value for Hg (0,024 mg/M] ar)\s rounded down at 0,02 mg/M] ar.
The ¢alculated 80th percentile for Hg (0,031 mg/M] ar) is rounded down at 0,03 mg/M] ar.
+ Class code Hg: 1

Table E.3 Calcuilated parameters used for classification

Arithmetic Mean| Median value | 80th percentile
value
NCV M]/Kg (ar) 10 - -
Cl %.irDmass (d) 09 - -
Hg mg/M] (ar) - 0,02 0,03

The ¢alculated parameters shown in Table E.3 results in the following class code:

—Class Lode: NCUV4;0UI5,Hg1
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