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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Comniittee ISO/TC 300, Solid recovered fuels.

Any feedback or questions on this documentshould be directed to the user’s national standpards body. A
complete listing of these bodies can be feund at www.iso.org/members.html.
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Introduction

The testing of solid recovered fuels (SRF) enables informed decisions about their subsequent handling
and use. In order to carry out a test on a solid recovered fuel, a sample of the material is required. Before
any sampling operation is devised, it is important that the objectives for sampling are clearly identified
and subsequently well executed to ensure that the expectations of any involved parties are recognized
and satisfied. The identification of objectives helps to define the level of testing required, e.g. thorough
examination or routine testing, and in addition desired reliability of testing / assessment and frequency
of testing. The sampling objectives, along with the sequence of operations required to fulfil them, are
detailed in an overall sampling plan. After a sampling plan has been prepared, the sampling of SRF itself

can be impl¢mented.

This documgnt is largely based on the work already done by CEN/TC 292 “Characterization of W
(now integrpted in CEN/TC 444 “Environmental characterization of solid matrices”), in_particula
14899:2005[1 and CEN/TR 15310-1:2006[21.
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aracteristic that makes SRF samples significantly different from other, kinds of was
e very often solid, but neither "granular" nor monolithic; it often hagpens that SRF san
like materials. This typical characteristic of SRF implies that theJstatistical formul

actor” (f) is additionally needed in the statistical formula.

ws the links between the essential elements of a testingprogram.

els, but is also useful for the authorities and inspection organizations.

solid biofuels is de§eribed in ISO 18135[31.

aste”
r EN

te is
hples
a for

EN 14899:2005 and CEN/TR 15310-1:2006, Annex D are not applicable without amendment.

ocedures are provided for a range of process streamsdnd common storage conditions. The
Chnique adopted depends on a combination of different characteristics of the material and
es encountered at the sampling location. The determining factors are:
 of solid recovered fuel;
htion at the sampling location / the wayein which the material occurs (e.g. in a stockpile, on
yor belt, in a lorry);

ected) degree of heterogeneity (e’g. monostreams, mixed fuels, blended fuels).

nt is primarily geared toward laboratories, producers, suppliers and purchasers of|solid
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Figure 1 — Links between the essential elements of a testing program
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Solid recovered fuels — Methods for sampling

1 Scope

This document specifies methods for taking samples of solid recovered fuels for example from
production plants, from deliveries or from stock. It includes manual and mechanical methods.

It is
dewd

2 Normative references

The
cons
undg

ISO 4
ISO 2
ISO 2
ISO 4
ISO 4

ISO }
Part

1SO 2
(N) 4

ISO 3

EN 1
and |

EN 1
Fe, K]

EN 1
Be, (]

not applicable to solid recovered fuels that are formed by liquid or sludge, but
itered sludge.

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only(the edition cited
ted references, the latest edition of the referenced document (including any amendme

1637, Solid recovered fuels — Terminology, definitions and descriptions
1640:—1, Solid recovered fuels — Specifications and classes

1644, Solid recovered fuels — Methods for the determination of biomass content
1654, Solid recovered fuels — Determination of calorific value

1656, Solid recovered fuels — Determination‘f ash content

11660-3, Solid recovered fuels — Deterthination of moisture content using the oven dr]
3: Moisture in general analysis sample

1663, Solid recovered fuels — Methods for the determination of carbon (C), hydrogen (H)
pntent

2167, Solid recovered fuels— Determination of the content of volatile matter

5408, Solid recovered-fuels — Method for the determination of sulphur (S), chlorine (Cl)
romine (Br) content

5410, Solid récovered fuels — Method for the determination of the content of major elen
Mg, Na, B, SiTi)

5411;-Selid recovered fuels — Methods for the determination of the content of trace elen
1, Co,,Cr, Cu, Hg, Mo, Mn, Ni, Pb, Sb, Se, Tl, V and Zn)

it includes

heir content
applies. For
hts) applies.

V method —

ind nitrogen

fluorine (F)

nents (Al Ca,

ents (As, Ba,

EN 15415-1, Solid recovered fuels — Determination of particle size distribution — Part 1: Screen method
for small dimension particles

EN 15415-2, Solid recovered fuels — Determination of particle size distribution — Part 2: Maximum
projected length method (manual) for large dimension particles

EN 15415-3, Solid recovered fuels — Determination of particle size distribution — Part 3: Method by image
analysis for large dimension particles

CEN/TS 15401, Solid recovered fuels — Determination of bulk density

CEN/TR 15404, Solid recovered fuels — Methods for the determination of ash melting behaviour by using
characteristic temperatures

1) Under preparation. Stage at the time of publication ISO/FDIS 21640.

© ISO
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CEN/TS 15405, Solid recovered fuels —Determination of density of pellets and briquettes
CEN/TS 15406, Solid recovered fuels —Determination of bridging properties of bulk material
CEN/TS 15412, Solid recovered fuels — Methods for the determination of metallic aluminum

CEN/TS 15414-1, Solid recovered fuels — Determination of moisture content using the oven dry method —
Part 1: Determination of total moisture by a reference method

CEN/TS 15414-2, Solid recovered fuels — Determination of moisture content using the oven dry method —
Part 2: Determination of total moisture by a simplified method

CEN/TS 15439, 5olid recovered fuels — Determination of mechanical durability of pellets

3 Termsand definitions
For the purgoses of this document, the terms and definitions given in ISO 21637 and thefollowing qpply.
[SO and IEC|maintain terminological databases for use in standardization at the following addressgs:

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

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

31
coefficient pf variation
estimate of the standard deviation of a population from a sampfe (3.28) of n results divided by the fnean
of that sample

Note 1 to entfy: The coefficient of variation is frequently stated as a percentage.
Note 2 to entfy: Adapted from Eurachem/Citac Guide CG4I41.

3.2
composite $ample mass
amount of sgmple (3.28) taken from a loty(3.11) or a sub-lot (3.40) consisting of all the increments (3.9)

3.3
distribution factor
correction factor for the particle-size distribution (3.20) of the material to be sampled

[SOURCE: IS0 21637:202043417]

3.4
drop flow
material flo falling over an overflow point or a drop point in a transport system

[SOURCE: 1S§021637:2020, 3.18]

3.5
duplicate sample
two samples (3.28) taken under comparable conditions

Note 1 to entry: This selection may be accomplished by taking units adjacent in time or space.
Note 2 to entry: The replicate sample is usually used to estimate sample variability.
[SOURCE: ISO 21637:2020, 3.23, modified - Note 2 to entry has been added.]

3.6

general analysis sample

sub-sample (3.41) of a laboratory sample (3.10) having a nominal top size of 1 mm or less and used for a
number of chemical and physical analyses

2 © IS0 2021 - All rights reserved
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3.7

heterogeneity

degree to which a property or type of particle of a solid recovered fuel (3.34) is not uniformly distributed
throughout a quantity of material

[SOURCE: ISO 21637:2020, 3.36]

3.8

homogeneity

degree to which a property or type of particle of a solid recovered fuel (3.34) is uniformly distributed
throughout a quantity of material

[SOURCE: ISO 21637:2020, 3.37]

3.9
increment
portion of solid recovered fuel (3.34) extracted from a lot (3.11) or sub-lot (3.40)-in"a single pperation of
the spmpling (3.30) device

[SOURCE: ISO 21637:2020, 3.39]

3.10
laboratory sample
composite sample (3.28) received by the laboratory on whichssample preparation (3.29) procedures for
analysis are undertaken

Note |l to entry: When the laboratory sample is further prepared by mixing, subdividing, particle sfize reduction
or by|combinations of these operations, the result is the geqteral analysis sample. A test portion is removed from
the general analysis sample for the performance of the test or for analysis. When no preparation of the laboratory
samplle is required, the test portion may be taken direetly from the laboratory sample.

3.11
lot
defined quantity of fuel for which the quality is to be determined

Note [l to entry: A lot may be dividediinto sub-lots.
[SOURCE: ISO 13909-1:2016,3:16[2]]

3.12
mechanical durabiljty.
ability of densified fuels to remain intact during handling and transportation

Note |1 to entry: Fypical measures of resistance are shock and/or abrasion as a consequence of handling and
trangportatiotiprocesses, characterized by disintegration and fines formulation.

Note PR toentry: Examples are briquettes and pellets.

SOUT\I“‘“ 1CO 21,27, 90900 12 4141
RNUL. 10U 241007.4U4U, O.71]

3.13

minimum increment mass

minimum dimension or mass of the increment that is taken from a lot (3.11) in a single operation of the
sampling (3.29) device from the point of view of preserving its representativeness

3.14

minimum sample mass

minimum amount or dimension of the sample required during sampling (3.30) and sample preparation
(3.29) from the point of view of preserving its representativeness

Note 1 to entry: The minimum sample mass is at least equal to the increment mass multiplied by the number of
increments, and is linked directly to the nominal top size.

© IS0 2021 - All rights reserved 3
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3.15
moisture
water removable under specific conditions

Note 1 to entry: See also total moisture (3.43).
[SOURCE: ISO 21637:2020, 3.46, modified - Note 1 to entry has been added.]

3.16

nominal minimum size
dos

smallest aperture size of the sieve nsed for dpfprmining the pnrfirlp size distribution (? 70) of solid fuels
through whjch atleast 5 % by mass of the material passes

3.17
nominal top size
dys
smallest aperture size of the sieve used for determining the particle size distribution (3.20) of|solid
recovered fugls (3.34) through which atleast 95 % by mass of the total material passes through the sieve

[SOURCE: IS0 21637:2020, 3.48]

3.18
particle density
density of a single particle

Note 1 to entty: Pores within the particle are included.
[SOURCE: IS0 21637:2020, 3.52]

3.19
particle size
size of the fyel particles as determined in a solid\fuel

Note 1 to entfy: Different methods of determination can give different results.
Note 2 to ently: See also particle size distribution (3.20).

3.20
particle size distribution
proportions|of various particle.sizes (3.19) in a solid fuel

3.21
particle size reduction
reduction of the nominal top size (3.17) of a sample (3.28) or sub-sample (3.41)

3.22
planned in¢rement mass
planned dimension or mass of the increment (3.9) that is taken from a lot (3.11) in a single operation of
the sampling (3.30) device

3.23
planned sample mass
sample (3.28) amount or dimension that is planned to be taken during sampling (3.29)

Note 1 to entry: The planned sample mass is derived from the minimum sample mass and includes additional
considerations regarding the sampling procedure, practical handling and storage and the required sample
amounts for analysis.

Note 2 to entry: The planned sample mass can be equal to the minimum sample mass.

4 © IS0 2021 - All rights reserved
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precision
closeness of agreement between independent test/measurement results obtained under stipulated
conditions

Note 1 to entry: Precision depends only on the distribution of random errors and does not relate to the true value
or the specified value.

Note 2 to entry: The measure of precision is usually expressed in terms of imprecision and computed as a
standard deviation of the test results or measurement results. Less precision is reflected by a larger standard

deviation.

Note B to entry: Quantitative measures of precision depend critically on the stipulated conditions.
[SOURCE: ISO 3534-2:2006, 3.3.4[6], modified - Second sentence of Note 3 to entry has.béen
3.25

producer

orgahization or unit responsible for the production of solid recovered fuel (3.34)

Note

Note

1 to entry: The producer can also be the supplier of the fuel.

2 to entry: The producer may not directly produce or process nen-hazardous waste into so

removed.]

id recovered

fuel ut may receive material appropriate to its requirements and-already meeting the minimym criteria of

ISO 2
[soy

3.26
rand
takir]
every

Note

3.27
repl
takin
two

Note

3.28
sam|]
quarn

Note

1640:—.
RCE: 1SO 21637:2020, 3.60]

om sampling
gasample (3.28) at arandom location within'‘@ specified range or from a specified lot (3.]
r portion of the solid recovered fuel (3.34) would have the same chance of being part of th

1 to entry: A random location is determined by lot.

cate sampling
g of increments (3.9) at intervals, which are combined in rotation into different conta
r more samples (3.28) ¢f approximately equal mass

1 to entry: The replicaté’sampling is usually used to estimate sample variability.

ble
tity of material, from a larger amount for which the quality is to be determined

1 to elitry: See also increment (3.9).

[ 1) such that
e sample

ners to give

RCE: IS0 21637:2020, 3.63, modified - Note 2 and 3 to entry have been removed.]

[SOU
3.29

sample preparation
actions taken to obtain representative laboratory sample (3.10) or test portions (3.42) from the original
sample as received

[SOU
3.30

RCE: ISO 21637:2020, 3.66]

sampling
process of drawing or constituting a sample (3.28)

[SOURCE: ISO 21637:2020, 3.68]
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sampling plan
predetermined procedure for the selection, withdrawal, preservation, transportation and preparation
of the portions to be removed from a population as a sample (3.28)

[SOURCE: IS
3.32

0 21637:2020, 3.70]

sampling record
report which serves as a check list and provides the investigator with all necessary information about
the sampling (3.30) techniques applied at the site and any additional important information

[SOURCE: IS
context of t}

3.33

shape factqgr

factor that ¢
spherical or

[SOURCE: IS

3.34
solid recov
solid fuel fol

Note 1 to ent
as solid recoy
derived fuel, {
industrial wa

Note 2 to ent
Note 3 to ent
and directivg
transbounda

[SOURCE: IS

3.35
specificatid
document sf

Note 1 to ent
[SOURCE: I§
3.36

0 11074:2015, 4.4.26lZ] modified - Part of definition has been removed as irrelevant.t
1is document.]

orrects the minimum sample mass (3.14) if the particles in a lot have nota regular shapq
cubic)

0 21637:2020, 3.72]

ered fuel
 energy purposes according to ISO 21640:— derived from non-hazardous waste

ry: A number of terms can be used to describe fuels from waste that might (but not always) q
rered fuels. For example, refuse derived fuel, refuse dérived paper and plastics densified fuel, y
hredded light fraction, sewage sludge, end of life wood, fuel composed of either municipal solid v
ste, commercial waste, construction and demolition waste, animal waste (e.g. meat and bone mg
Fy: This definition does not consider the valtie of the waste.

Fy: Whether the input material is hazafdous or non-hazardous is determined through nationa
s or by categorization of the fuel through the annexes in the Basel Convention on the cont
'y movements of hazardous wastes and their disposal.

0 21637:2020, 3.75]

n
ating requirements

Fy: See also specification of solid recovered fuels (3.36).

0 9000:2015, 3.8.7[8], modified - Example and notes to entry have been removed/repla

o the

(e.g.

halify
vaste
paste,
al).

laws
rol of

ced.]

n-ofcolidrecovered fuanlc

specificatic
list of prope

ITUOTrSUIMMO T CCOVCT OO TUcCTS

rties that characterize solid recovered fuel (3.34)

Note 1 to entry: A template for such specification is given in ISO 21640:—.

[SOURCE: IS

3.37
static lot

0 21637:2020, 3.76, modified - Note 1 to entry has been added.]

lot (3.11) that is not in motion during the sampling (3.30), or transported by a conveyor or alternative
transport system

[SOURCE: IS

0 21637:2020, 3.77]

© ISO 2021 - All rights reserved
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3.38
stratified random sampling
stratified sample (3.28) constituting by increments which are taken randomly within each stratum

3.39

stratified sampling

sampling (3.30) constituting by increments taken from identified subparts (strata) of the parent
population

Note 1 to entry: Definition derived from ‘stratified sample’ as defined in ISO 21637:2020, 3.78.

3.40
sub-jot
partpfa lot (3.11) for which a test result is required

[SOURCE: ISO 21637:2020, 3.81]

3.41
sub-sample
portion of a sample (3.28)

Note [l to entry: A sub-sample is obtained by procedures in which the items of interest are randomly distributed
in part of equal or unequal size.

Note |2 to entry: A sub-sample may be either a portion of the sample obtained by selection or djvision of the
samplle itself, or the final sample of a multistage sample preparation.

[SOURCE: ISO 21637:2020, 3.82]

3.42
test portion
sub-Jample (3.41) either of a laboratory sample (3.10) or a test sample required for [the specific
meagurement

Note [l to entry: The test portion can be faken from the laboratory sample directly if no preparation of sample is
required (e.g. for bulk density determination or particle size distribution).

[SOURCE: ISO 21637:2020, 3.88, modified - Note 1 to entry has been added.]

3.43
total moisture

moigture content

moisfture in a fuelmeasured under specific conditions on as received basis

3.44
truepess
closgness of agreement between the expectation of a test result or a measurement result and|a true value

Note Ttoemntryr The Teasure of trueness 1S usuatlly eXpressed T ter s of bias:
Note 2 to entry: Trueness is sometimes referred to as “accuracy of the mean”. This usage is not recommended.
Note 3 to entry: In practice, the accepted reference value is substituted for the true value.

Note 4 to entry: The determination of the exact trueness for waste and from waste derived materials such as
solid recovered fuels is by definition not possible.

[SOURCE: ISO 3534-2:2006, 3.3.3, modified - Note 4 to entry has been added.]

4 Symbols

For the purposes of this document, the following symbols apply.
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b is the breadth of the flow, in m

Cy is the coefficient of variation

dys is the nominal minimum size of a particle, in mm

dgs is the nominal top size of a particle, in mm

f is the shape factor, in m3/m3

G is the conveyor load, in kg/m
is the correction factor for distribution in the particle size

m is mpass, in kg

n is the number of increments to be taken per lot

p is the fraction of the particles with a specific characteristic (such as a specific contaminar
kg/kg, and is equal to 0,1

1% is vplume, in m3

1% is cpnveyor velocity, in m/s

D, is the drop flow, in kg/s

Ay is the bulk density of the solid recovered fuel, in kg/fi®

Ap is the particle density, in kg/m3

5 Principle

Every parti¢le in the lot or sub-lot to be represented by the sample should have an equal probabil

being includ
the limitatid

6 Develd

6.1 Prind

The sampli
representat

ed in the sample. When this‘principle cannot be applied in practice, the sampler shall
ns in the sampling plan.

ppment of a sampling plan

iple

hg planSshall be drawn up before the sampling takes place. Samples shall be f
vely from a pre-defined lot of solid recovered fuel on the basis of this sampling plan.

t), in

ty of
note

aken

The sampling-plan shall be drawn up on the basis of the objective for the sampling process, yising

the available data on a solid recovered fuel and the accessibility of the lot. The procedure specified
in Annex A and the sampling plan presented in Annex B shall be used. Annex C provides an example
of a sampling plan. The sampling plan shall be completed. If certain estimates concerning specific
parameters relating to the lot cannot be determined with sufficient certainty on the basis of the
information available, these estimates shall be verified in the field. If necessary, the sampling plan shall
be adjusted in the field and the deviations shall be reported in the sampling record. Figure 2 shows the

actions that

are necessary for the development of a sampling plan.
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Define overall objectives according to 6.2

G

Define lot and determine lot size according to 6.3

G

Determine sampling procedure according to 6.4

6.2

The
reley
samyj

NOTH
plant]
reney

¢

Determine number of increments according to 6.5

G

Determine minimum sample mass according to6.6

G

Determine minimum increment mass ac¢ording to 6.7

G

Determine planned increment and’planned sample amounts
according.to 6.8

&

Select distribution of‘increments over a lot according to 6.9

Figure 2 — Necessary elements for the development of a sampling plan

Definition of overall 0bjectives

sampling plan shallspecify the objectives of the sampling program through consulta
ant parties. Parties that can be relevant are the client, the producer of the solid recovs
ler or authorities. The sampling plan shall meet the requirements of objectives.

Examples of objectives for sampling are to determine the fuel quality, to get information f
contiol,; to estimate potential emission risks or to determine the necessary parameters
vable.energy subsidies.

fion with all
red fuel, the

Dr processing
for claiming

The sampling plan(s) shall identify any special precautions to be followed to minimize working hazards
related to the sampling.

6.3

Definition of a lot and determining lot size

6.3.1 General

The lot shall be defined on the basis of the way in which the material is or has been produced and/or is
offered (upon delivery, upon acceptance, upon storage or in store, for instance). The lot size relates to a
quantity of material delivered on the basis of one specification and production process. This material
is agreed on by contract as a unit, and is identifiable as such. The maximum weight of a lot or sub-
lot, for sampling purposes, shall be no more than 1,5 x 106 kg. If the contracted lot weighs more than
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1,5 x 106 kg, it shall be split into two or more separate lots in order to maintain the lot size below or at

the maximu

NOTE

m lot size. The lot definitions in 6.3.2 to 6.3.5 are possible.

usually given by specific agreements with contractors and/or regulators.

6.3.2 Definition of a lot in case of sampling from a material flow

It is not always necessary to sample every lot in a production period. The sampling frequency is

The lot shall be either defined as a period of production or as the period in which a certain amount of

solid recove

6.3.3 Def

The total lof
the lot. A ve

6.3.4 Def

The total 1
specificatio]

A lot can 4
compartmel
several lots
agreed on i
separate co
transported

6.3.5 Def

If the mate
relates to th
demarcated

6.4 Detel

The applied
from a moV

red fuel is transported through the material flow.

nition of a lot in case of transport by a vehicle

shall compromise the contents of the entire series of one or more vehicles used to\tran
hicle can be both a lorry or a railway wagon.

nition of a lot in case of transport by ship

bt shall compromise to the contents of the entire series of material with the
1S as agreed on in a contract of one or more ships used to transportthe lot.

Iso relate to the quantity of material that is transportéd and delivered by sep
1ts in the ship and by different specifications agreed onsin.a contract. If one ship con
(i.e. quantities of material that differ from each other with regard to the specifica
n a contract with the producer of the material beforeéhand), these lots shall be stor
mpartments in the ship. In that case, a lot relates to the quantity of material tH
and delivered by separate compartments.

nition of a lot in case of sampling from a\static lot

[ial has been stored at the producer’sor purchaser’s premises in a store, the stat
e quantity of material with the spektifications agreed on beforehand in a contract wit
area.

'mination of the samplihg procedure

sampling method shall result in a representative sample from the lot. Therefore, sam|
ing transport medium is preferred. The following sampling methods are availabld

bport

baime

hrate

ains
Eions
bd in
at is

c lot
hin a

pling
and

shown in thg order of preference, in which the methods shall be used (i.e. representativeness of sample
decreases fijom top to bottem of this list):

a) mechanically fre@ma drop flow, for which the method specified in Annex H.4 shall be used;

b) mecha:|ically from a moving conveyor, for which the method specified in Annex H.5 shall be used;
c¢) manualbyfromastationary conveyor for which the method specified in- Annex H.6 shall be uséd;
d) manually from a drop flow, for which the method specified in Annex H.4 shall be used;

e) manually from a vehicle, for which the method specified in Annex I shall be used;

f) from a (temporary) store, for which the method specified in Annex I shall be used.

A less representative method shall only be chosen, if a more representative one is not possible in the
existing situation.

10
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6.5 Determination of the number of increments

The number of increments shall be at least 24.

EXAMPLE This means that for a lot size of 120 t an increment is taken on the average every 5 t and for a lot
size of 1 320 t an increment is taken on the average every 55 t.

It is possible to take more increments. Reasons for taking more increments can be:
— if more sample material is required, e.g. for duplicate analyses or as contra sample to be stored;

— ifitis easier to stratify the lot in different number of strata, e.g. 5 x 5 = 25 strata.

NOTH The number of increments was fixed to 24 based on practical considerations. The main‘rgason for this
choicp is the large differences that exist between solid recovered fuels. It seemed not very practicdl to calculate
the npmber of increments for each situation before starting with sampling. More backgrounds on this choice can
be found in the QUOVADIS reports[19.11],

6.6 | Determination of minimum sample mass

The minimum sample mass shall be determined according to thes«specifications in Ajnex E. The
minimum sample mass shall be reported in the sampling plan.

6.7 | Determination of the minimum increment mass

6.7.1 Determination of minimum increment mass formaterial flows

If samples are taken from a material flow or from a‘€onveyor, the minimum increment njass shall be
determined using the instructions in Annex F, ig~which a distinction is made between the following
situIions for the purposes of determining the.inicrement mass:

echanical and manual sampling from a"drop flow;
— gampling from a conveyor.

INOTE For the purposes of determining the planned increment mass, no distinction is made between
nechanical sampling from a(mpving conveyor and manual sampling from a stationary conveyao.

6.7.1] Determination-of the minimum increment mass for static lots, vehicles or ships

If sainples are taken-from static lots, vehicles (e.g. lorry, heavy goods vehicle, railway wagpn) or ships,
the minimum incfenient mass shall be determined using the instructions in Annex G.

6.8 | Determination of the planned increment and planned sample amounts

The [planned sample mass is preferably at least equal to the minimum sample masf to ensure

repreésentative-samples—froma-statistical-point-ef-view—Practical-considerations—to-obtaid a workable
sample mass can lead to deviations from this starting point. In case of sampling fluff-type solid
recovered fuel from static lots, the planned sample mass is determined from the planned increment
mass multiplied with 24 increments which leads to higher sample masses (composite sample mass)

than the calculated minimum sample mass.

Annex | shall be used to verify whether the minimum sample mass (6.6) is at least large enough to
perform all necessary analyses on the sample. The planned sample mass can be equal to the minimum
sample mass when the requirements from Annex ] are also fulfilled and can be larger than the minimum
sample mass when additional sample is required. The planned sample mass shall be reported in the
sampling plan.

NOTE Additional sample mass can be required in case duplicate analysis is wanted, when contra samples
are needed or other needs.
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The planned sample mass or volume can become impractical in situations where the estimated
minimum sample mass or the minimum increment mass is such that the planned sample mass becomes
practically unfeasible. When the estimated minimum sample volume (derived from the minimum
sample mass in Annex E) becomes larger than 500 | (depending on the bulk density this will result in
approximately 50 kg to 160 kg), the sampling procedure and/or the subsequent sample preparation (see
I1SO 21646:—2)[2]) can be seriously hampered by the practical constraints of handling and transporting
such volumes or masses. Therefore, the planned sample volume of solid recovered fuel may be reduced
to at least 500 I in cases where the estimated minimum sample volume (derived from the minimum
sample mass) is larger than 500 1. The sampling plan shall clearly mention this deviation and state that
the testing results can as a consequence be less representative of the lot.

Alternativelfy, Sample preparation (€.g. snredding) on-site as shown 1n Figure L can be consﬂertd to
representativeness and to overcome the practical constraints of handling and transpofting

preserve thd

large volum
of substanti

6.9 Selec

6.9.1 General

The increm
chance of el
order of pre

bs of sample to the laboratory. The on-site particle size reduction enables the sub-sam
hlly smaller amounts that can be packed and transported to the laboratory.

tion of distribution of increments over a lot

ents shall be taken scattered all over the lot. Each particle/in*the lot shall have an ¢
nding up in the sample. The following sampling methods are available and shown i
ference, in which the methods shall be used (i.e. preference of sampling method decry¢

pling

bqual
h the
pases

from top to

a)
b)

bottom of this list):

stratifigd random sampling;

stratifigd sampling.
“Stratified” [means that a quantity of material (expressed as a mass or a volume) or a time intprval
is divided into a specific number of equal strata (sections). Annex L shows examples of sampling for
clarification,.

6.9.2 Detprmination of the distribution of the increments when sampling from a material flow

If the sampljng is planned from a material flow, the time when each increment is to be sampled shall be

determined| The following approachapplies:

a) the lot ghall be defined either as a period of production or as the period in which a certain amount
of solid recovered fuelistransported through the material flow;

b) the defined period\Shall be divided by the number of increments in order to obtain equal strata
(sub-petiods) foreach increment;

c) the exa¢ttime within each stratum shall be determined either random or fixed in the middle of
the periods

6.9.3 Determination of the distribution of the increments when sampling from a vehicle(s)

If the sampling is planned from a vehicle, the locations in the vehicle(s) shall be determined. The
following approach applies:

a) thelotshall be defined as a number of vehicles with a minimum of one vehicle;

b) from each vehicle the same number of increments shall be taken;

c) thenumber of increments per vehicle multiplied by number of vehicles shall atleast be the minimum
number of increments;

2) Under preparation. Stage at the time of publication: ISO/DIS 21646:2021.
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if it is possible and sufficiently safe for the sampler to do so, this increment can be taken directly
from the vehicle. If this is not possible, the increment can be taken directly after the material has
been unloaded in accordance with the system for sampling from a material flow (6.9.2) or from a
static lot (6.9.4);

for each vehicle selected, the increments shall be taken from the top, middle and bottom of the
material alternately, i.e. increment 1 from the top of the material in the first vehicle selected,
increment 2 from the middle of the material in the second vehicle selected, increment 3 from the

bottom of the material in the third vehicle selected, and so on.

The sampling shall be implemented by performing the complete sampling plan.

EXANPLE
total

Alot of 3 x 106 kg solid recovered fuels consisting of pellets will be transported to a.p|
pf 120 lorries, with an average load of 25 000 kg per lorry. The maximum lot size is 1,5 x 106 kg.

abov¢ the maximum permitted lot size will be regarded, for sampling purposes, as a new lot pr’sub
lot of|3 x 10° kg is therefore split into two separate sub-lots for sampling of 1,5 x 10° kg éach. For e

urchaser by a
The quantity
lot. The total
hch sub-lot of

1,5 x [106 kg, the minimum number of increments that are taken is 24. Sampling requires.the followir|g steps:

1) The weight of the total lot is 3 x 106 kg. For sampling purposes, this is regarded as two sub-lots weighing
1,5 x 106 kg each. The first sub-lot will be transported by a series of 60 lorries.

2) Atleast 24 increments are taken for each sub-lot of 1,5 x 106 kg. Becalise'30 increments is easjier regarding
f{he number of 60 lorries, it is decided that 30 increments will be taken. Therefore, from the fifst sub-series
dnd then from every consecutive sub-series of 60/30 = two lorxjes, a lorry is selected for Jampling in a

preferably) random way each time. For example, from the first sub-series (lorry 1 - lorry 2), lorry number
1 is sampled, from the second sub-series (lorry 3 - lorry 4)lorry number 4 is sampled, from the third sub-
geries (lorry 5 - lorry 6) lorry number 5 is sampled, and s@*on.

3) The increment is taken randomly from the top of the material in lorry number 1, from the middle of the
naterial in lorry number 4, from the bottom of theimaterial in lorry number 5, and so on. The dimensions of
g¢ach increment are at least equal to the already détermined increment mass.

Stepy 1 to 3 are completed again for the,sampling process involving the second sub-lot of 1,§ x 106 kg.

NOTE 1  If for example two increments.afe taken from each of the lorry, it is useful to take one|increment at

the bpginning of unloading of the lorry (short stop during loading) and the second increment at the fiddle/end of

unlodding the lorry in accordance with the system for sampling from a material flow or static lot (s¢

NOTH 2

If the dimensions of allot are such that the number of vehicles used to transport the lot

less than the (minimum) number/of required increments, at least two (or more when necessary) in

taker]

6.9.4

per vehicle.

Implementation of sampling from a static lot

The following approach for the implementation of sampling from a static lot or store shall b

a)
b)

c)

d)

be Annex D).

is equal to or
crements are

e applied:

Ietermine the dimensions of the lot or store;

ivide the lot or store into as many strata of equal dimensions as the number of in

crements to

be taken;

for each stratum, determine in a (preferably) random way the location where the increments will

be taken;

for each location, take the increments from the top, middle and bottom of the material alternately.

The sampling shall be implemented by performing the complete sampling plan.

EXAMPLE

Alot of solid recovered fuel of 1 x 10 kg, which is to be sampled, has a volume of 3 000 m3. The lot

is 60 m long, 40 m wide and 1,25 m high. 24 increments are taken from the lot. The sampling process requires the
following steps:

1) The surface area of the lot is 2 400 m2, and the number of increments to be taken is 24. The lot can therefore

be divided into 24 sections of 10 m by 10 m (100 m?);

© IS0 2021 - All rights reserved
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2) For each stratum of 100 m2, the increment location is determined (the x and y values) in a random way and
one increment is taken.

3) For each location drawn, take the increments from the top, middle and bottom of the material alternately,
i.e. increment 1 from the top of the material within stratum 1, increment 2 from the middle of the material
within stratum 2, increment 3 from the bottom of the material within stratum 3, and so on.

6.10 Sampling equipment and implements

Appropriate sampling equipment to achieve representative samples shall be selected in accordance
with Annex D.

7 Implementation of the sampling plan

7.1 Steps

The following steps shall be taken by the sampler before the actual sampling:
a) Check all relevant data in the sampling plan.

b) Check the nominal top size. If the nominal top size is larger than stated in the sampling pla

project
determi
c) Check 4
adjuste
d) Ensure
than on
e) Makea
f) If steps
adjustni
7.2 Steps
The followiy
a) Ifsamp]
from th

shall be|

b) Ensure
remove

before actual sampling

leader shall be notified, and a new minimum sample masstand increment mass shd
ned and mentioned in deviations;

he lot size. If the lot size deviates from the sampling plan, the sampling plan shg
1

the lot does not originate from two or more-different lots. If the lot originates from
e lot, each lot shall be sampled separately;

cituation sketch or pictures from different angles.

a) to e) require adjustments of'the sampling plan, report and sufficiently justify 1
ents in the sampling report.

during sampling
g steps shall be taken.during sampling:

e is taken manually, take the increment in one movement and ensure no material is rem
e incrementdafter it is taken. In case the size of an increment is too large, a new incre
taken.

the sampling is representative and independent instead of results orientated. In every
thé\upper surface of the material to be sampled to avoid material that has dried af

, the
1l be

1l be

more

hese

oved
ment

case,
1d /or

become

contaminated.

c) If during the performance of the sampling anything is performed that deviates from the sampling
plan, report and sufficiently justify this deviation in the sampling report (in the section for
deviations).

7.3 Steps after sampling

The following steps shall be taken after sampling:

a) finish the sampling plan, to be done by the sampler;

b) close and sufficiently label the sampling containers.

14
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8 Handling and storage of samples

The sampling plan shall identify the procedure(s) selected for packaging, preservation, storage, and
transport of the laboratory sample.

The samples shall be kept in a cold and dry room, wrapped and kept in tightly sealed non-transparent
packaging. The samples shall not be exposed to sunlight. If the dimensions of the (sub-)samples are
larger than 1 m3, tight sealing is not practically feasible and the (sub-)samples should be preferably
kept in a cold and dry room. If the size of samples is too large, they may be kept in a dark and dry
room. The effective dimensions are determined by the maximum permitted quantity prescribed for the
determination concerned and the minimum required quantity of sample material.

Hompgenization and sample size reduction can be considered according to ISO 21646;—. Samples
should be stored at maximum 5 °C for no longer than one week. If longer time for storing is required
and/pr when the samples cannot be stored at maximum 5 °C, the samples should bge pre-drig¢d according
to ISP 2164 6:— to avoid problems with moisture (e.g. drying effect and micro-origanisms decomposing
the dample). Storage conditions shall be reported in the sampling record. Analysis for totpl moisture,
self-heating characteristics and biomass content shall not be undertaken on' pre-dried samples.

9 Precision

The test results for a measurement on solid recovered fuels ar€usually applied for the enforcement of
regulation or for contract execution. In such legal situations, it'is vital that the associated uncertainties
for the tests results are known.

Data|regarding the uncertainty of sampling has been%acquired through the validation investigation
withjn the European project “QUOVADIS”. The results of QUOVADIS provide informaftion on the
unceftainty of the sampling method. Data on the precision of the method for sampling of sol{d recovered
fuels|is shown in informative Annex K. The results of QUOVADIS cannot be available as nofjmative data
on the precision of the sampling for the folloWing reasons:

1) the trueness of a measurement regarding solid recovered fuel is by definition not available, because
knowledge on the true compositionof solid recovered fuel is by definition unknown;

2) vyalidation data is required. fereach specific matrix and therefore each type of solid recpvered fuel.
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Procedure for the development of a sampling plan

A.1 General

This annex gpecifies a procedure for the development of a sampling plan.

A.2 Pringiple

The sampli:ltg plan shall be developed in accordance with A.3, which specifies @] procedure fof the
developmenit of sampling plan in nine parts with 27 steps.

A.3 Procedure

Part1 Defiining lot and lot size

1) What lerm does the solid recovered fuel have (e.g. fluff, pelléts) bales, powder)? Make a note.
2) From which company does the lot of solid recovered fuel'‘come? Make a note.

3) What are the estimated dimensions of the lot or sub<lot? Make a note.

Part2 Gathering information on the samplingdocation and possible sampling procedure

4) During the installation, is there any facility.for taking samples mechanically from the drop flow, or
can such a facility be realized? If so, make’a note and go to step 9.

5) During the installation, is there any*facility for taking samples mechanically from the conyeyor
belt, or fan such a facility be realized? If so, make a note and go to step 9.

6) During the installation, is there any facility for taking samples manually from a stationary conyeyor
belt, fram the drop flowgor.can such a facility be realized? If so, make a note and go to step 9.

7) During the installationy’is there any facility for taking samples manually from the drop flow?(If so,
make a hote and,gocto step 9.

8) Is there|any facility for taking samples manually from a vehicle? If so, make a note and go to step 9.
If not, take’a.sample of the solid recovered fuel from a static lot, and go to step 9.

Part3 Gathering information on the solid recovered fuel

9) Which components does the solid recovered fuel contain (e.g. plastics, paper, wood, organic
material, sand), and what is the nominal top size of these components? The producer’s data,
analysis or expert judgement can be used for this. Make a note.

10) What is the dominant shape of the particles with the nominal top size (e.g. flat pieces or more or
less granular)? Make a note.

11) What is the bulk density of the solid recovered fuel? The producer’s data, analysis or expert
judgement can be used for this. Make a note.

12) What is the average particle density of the components of the solid recovered fuel? The producer’s
data, analysis or expert judgement can be used for this. Make a note.
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Part4 Determination of minimum increment mass, planned increment mass, minimum sample
mass and planned sample mass

13) Using the data from parts 1, 2 and 3, determine the minimum (6.7) and planned increment masses
(6.8) in kg and 1. Make a note. Clearly report any deviations.

14) Using the data from parts 1, 2 and 3, determine the minimum sample masses according to 6.6.
Determine the planned sample mass according to 6.8 taking into account any reserve samples,
duplicate samples or countercheck samples and practical considerations with regard to manageable
sample masses/volumes. Make a note. Both minimum and planned sample mass shall be reported.
Clearly report any deviations.

Part|5 Determination of the number of increments to be taken and the times or locaJtions of the
incréments

15) For sampling from a material flow, go to part 6. For sampling from a vehicle, go td part 7. For
gampling from a static lot, go to part 8.

Part|/6 Sampling from a material flow
16) Determine how much time is needed to transport a lot, or the defined duration of the lat size.

17) Divide this time into equal time intervals, so that one time inferval is available for eacH increment.
18) Determine the sampling time for each time interval, preferably in a random way.
19) (o to part 9 for the instruction how to store the sample.

Part|7 Sampling from a vehicle

20) Determine, preferably in a stratified randomway, which units of vehicles from the entire series of
yehicles (which contain the entire lot) qualify for sampling. Determination in a stratified random
yvay is explained in L.3.

21) Take at least one increment fromreach vehicle selected for the sampling process. If it is possible and
jufficiently safe for the sampler, this increment may be taken directly from the vehicle.|If this is not
possible, the increment may:be taken directly after the material has been unloaded, irf accordance
ith the system for sampling from a material flow (part 6), or from a static lot (part 8)

22) For each vehicle selected, take the increments from the top, middle and bottom of the material
dlternately, i.e. incteément 1 from the top of the material in the first vehicle selected, jncrement 2
from the middle.ofthe material in the second vehicle selected, increment 3 from the bpttom of the
material in the third vehicle selected, and so on.

23) (o to part 9'for the instruction how to store the sample.

Part|8 ,Sampling from a static lot

24) y—ite—a number of

sections, so that for each increment required, there is one section available.
25) For each stratum, randomly draw the location where the increments will be taken, and then,

for each location drawn, take the increments from the top, middle and bottom of the material
alternately.

26) Go to part 9 for the instruction how to store the sample. Instructions on homogenization and
sample reduction are given in ISO 21646:—.

Part9 Storing sample

27) The samples shall be kept in a cold and dry room, wrapped and kept in tightly sealed non-
transparent packaging. The samples shall not be exposed to sunlight. If the dimensions of the (sub-)
samples are larger than 1 m3, tight sealing is not practically feasible and the (sub-)samples should
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be preferably kept in a cold and dry room. If the size of samples is too large, they may be kept in a
dark and dry room. The effective dimensions are determined by the maximum permitted quantity
prescribed for the determination concerned and the minimum required quantity of sample
material. Homogenization and sample size reduction can be considered according to ISO 21646:—.
Samples should be stored at maximum 5 °C for no longer than one week. If longer time for storing
is required and/or when the samples cannot be stored at maximum 5 °C, the samples should
be pre-dried according to ISO 21646:— to avoid problems with moisture (e.g. drying effect and
micro-organisms decomposing the sample). Storage conditions shall be reported in the sampling
record. Analysis for total moisture, self-heating characteristics and biomass content shall not be
undertaken on pre-dried samples.
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(normative)

Sampling plan

B.1 General

This|annex specifies the sampling plan that shall be used and completed. An exampleof'h completed
sample plan is provided in Annex C.

B.2 | Form for the sampling plan

1) Ge¢neral information

Project (number)

Nane of project leader
Telephone

E-mail address

Nanje of sampler and company
Telephone

E-mail address

Sampling date
Samlpling location
Strept

Towjn/city

Contact on site

Telephone

Origlin of solid recovéred fuel Specifications of the origin
can be found in IS) 21640:—,
Table 3.

Des¢riptionof.material for sampling

Meafurement objective The objective is the reason
why a sample is taken.

© IS0 2021 - All rights reserved 19


https://standardsiso.com/api/?name=8a6d4cd636f4a5cce20f370d9701897c

ISO 21645:2021(E)

2) Definition of lot and lot size

Form taken by solid recovered (follows from step

fuel 1in Annex A)

Lot size dimension kg (follows from step
m3 3in AnnexA)

Take care the lot
size can also be
determined as
the tonnage from
a certain perj-
od of transpor
or production if
sampling from
material flow.

[

3) Information on sampling location and possible sampling procedure

Which idedl sampling procedure|ld mechanical sampling from the drop flow |(follows from step 4
is possible? OO mechanical sampling from the conveyor belt tostep8in Anngx )
O manual sampling from the cenveyor belt

O sampling from one or morevehicles

O sampling from a staticdot

4) Information on solid recovered fuel

Bulk compdqnents (follows from step
9, Annex A)

Nominal top size mm (follows from step
9, Annex A)

Dominant shape of particles with (follows from sgep

nominal top size 10, Annex A)

Bulk density kg/m3 (follows from step
11, Annex A)

Particle density kg/m3 (follows from step
12, Annex A)

5) Information on increment and sample amounts?

What is the minfmum increment - kg (follows from step 13 in
mass? Tl ! Annex A)

What is the minimum sample mass? |- kg (follows from step 14 in
) 1 Annex A)

What is the planned increment mass? |- kg (follows from step 13 in
i 1 Annex A)

What is the planned sample mass? - kg (follows from step 14 in
1 Annex A)

a2 The composite sample mass (i.e. the result of sampling and combining the increment masses) shall be reported in the
sampling record.
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6) Number of increments to be taken, and the times or locations of the increments

How many increments (follows from step 15 in Annex A)

are required?

Increments Times (follow from step |Divide the lot into as many sections as the num-

16 to step 18 in Annex A) |ber of increments required. An increment is taken

from each section, preferably in a random way (see
steps 20 to 22 and 24 to 25, Annex A).
X coordinate Y coordinate Z coordinate

Increment number1 |- ...hand....min

Increment number 2 |- ... hand.... min

Increment number3 |- ... hand.... min

Increment number4 |- ...hand....min

Increment number 5 |- ... hand....min

Increment number 6 |- ... hand....min

Increment number 7 |- ... hand....min

Increment number 8 |- ... hand....min

Increment number9 |- ...hand....min

Increment number 10 |- ... hand.... min

Increment number ... |- ...hand....min

Increment number ... |- ...hand....min

7) Storage

Nomfinal top size (dgs5) < 30 mm O Yes. Ifpossible, decrease the size of each (follows from step 27

concerned.

sample to.the minimum sample mass for the dgs  |in AnnexA)

[0 )No. If possible, reduce the particles of the
sample to a dyg of approximately 30 mm or less,
and decrease the size of the sample to the min-
imum sample mass for the dg5 concerned 2. 1SO
21646:— can be used for instructions on homoge-
nization and sample reduction.

be kept in a dryream.

a2 The effective dimensions are determined by the maximum permitted quantity prescribed for the dletermination
conc¢rned and the minimuwm required quantity of sample material.

The qamples shall bedkept in a dry room, in tightly sealed packaging. If the size of the (sub-)samples are too Iqrge, they may

8) Deviatiens detected

ciently justified.

sufficiently justified.

All deviations regarding this document introduced in the sampling plan shall be reported and suffi-
All deviations regarding the sampling plan encountered in the field operation shall be reported and

If sufficiently motivated, reporting deviations helps to understand why a higher quality sample can-
not be taken under the given circumstances.

9) Approval of sampling plan and sampling record

Name

Signature

Date

Project leader

© IS0 2021 - All rights reserved
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Name

Signature

Date

Sampler

Appendices

1) Calculating increment and sample masses

2) Photos of the location/position of random check lots/sampling

3) e

22
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Example of a sampling plan

C.1 General

Thisfannex provides an example of a completed sampling plan in accordance with Annex B.

C.2 | Example of completed sampling plan

1) Ge¢neral information

Project (number) SOC 09/2019

Nanje of project leader Jon Smith

Telephone +44 07484 123456

E-mail address smith@company.uk

Nanje of sampler and company Jim Walker, SOCOTEC UK Ltd

Telephone +44 07803554400

E-mail address walker@socotec.uk

Sampling date 2019-12-09

Samlpling location Jones & Co. Ltd

Strept Midway Road

Towjn/city Burton on Trent, Staffordshire

Contact on site Mr A N Other

Telephone +44 07803 123456

Origin of solid recoverédfuel 5. Non-hazardous munici- Specifications of the origin
pal solid waste or similar can be found in IS) 2164.0:—,
non-hazardous commercial |Table 3.
waste

Des¢riptionof.material for sampling < 300 mm RDF (dimensions
~270 mm x 270 mm x 50 mm)

Meapkurement objective To determine the bulk densi- |The objective is the reason

ty,pat ticte-sizedistribution;
total moisture, net caloric
value and chlorine

1 1 - e
Wy a samprcstaken.

2) Definition of lot and lot size

Form taken by solid recovered

Loose material having

(follows from step

fuel undergone a primary 1in Annex A)
shred to reduce the large
particle size.
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Origin of solid recovered fuel

Deliveries from waste han-
dling station

(follows from step
2 in Annex A)

Lot size dimension

This sample lot will repre- |kg
sent road deliveries made
to site in a single day.

(follows from step
3 in Annex A)

Take care the lot
size can also be
determined as
the tonnage from
a certain peri-
od of transport

or production if
sampling from|a
material flow.

3) Information on sampling location and possible sampling procedure

Which idea| sampling procedure
is possible?

O mechanical sampling from the drop flow

N OOAO

sampling from a staticdot

mechanical sampling from the conveyor belt
manual sampling from the conveyor belt

sampling from one or more\wehicles

(follows from step 4
to step 8in Ann¢x A)

4) Information on solid recovered fuel

Bulk compdnents

Broken plastics, thin plas-
tic bags /packaging, pieces
of wood, organic matter,
brokert glass.

(follows from sgep
9 in Annex A)

Nominal top size

Origin of dqta

300 mm

Data from producer

(follows from step
9 in Annex A)

Dominant shape of particleswith
nominal top size

Long and thin (sticky
pieces). Flat amorphous
plastic shapes

(follows from step
10 in Annex A)

Bulk density 225 kg/m3 (follows from step
Origin of dgta Expert judgement 11in Annex A)
Particle density 1000 kg/m3 (follows from step
Origin of data Expert judgement 12nAnnex AJ

5) Information on increment and sample amounts?

What is the minimum increment 164 kg (follows from step 13,
?
mass? 729 1 Annex A)
What is the minimum sample mass? |859 kg (follows from step 14,
3817 1 Annex A)

sampling record.

a2 The composite sample mass (i.e. the result of sampling and combining the increment masses) shall be reported in the

24

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=8a6d4cd636f4a5cce20f370d9701897c

ISO 21645:2021(E)

What is the planned increment mass? |4,7 kg (follows from step 13 in
Annex A)
21 1
What is the planned sample mass? 113 kg (follows from step 14 in
500 1 Annex A)

a2  The composite sample mass (i.e. the result of sampling and combining the increment masses) shall be reported in the
sampling record.

6) Number of increments to be taken, and the times or locations of the increments

men

t No. 24

How many increments |24 (follows from step 15 in Annex A)

are required?

Increments Increments to be taken |Each delivery has 3 incrementSselected from the
from deliveries arriving |fuel following discharge onto'the floor.|[Each incre-
throughout the day to ment is collected using afront end loadling shovel
make a single composite |which deposits the inCrement into a degignated
sample comprising 24 in- |sample collection afe€a where it can be mixed
crements. Establish no. of |and sub-divided prior to being transferfred into
deliveries and divide by |sample containers to be shipped to the[laboratory
the no. of increments to  |or it could Be'shipped to the laboratory|without
identify the interval.../... [sub-divisien.
or ljand.omly s.elect'8 Howewer, due to the excessive sample sige obtained
deliveries taking 3 incre- . Lt

ts f b fromrYx24 increments the sub-division procedure
ments trom each. is\adopted on site to reduce the mass refained (see
6.8). This can be done using the strip sampling
sub-division procedure to reduce the SSmele mass
by the required ratio to give adequate npass to
undertake all the required analyses.
X coordinate Y coordinate |Z cogrdinate

Increment number 1 |- Delivery No.2

Increment number 2 |- Delivery No.2 Randomly selected from the discharged load

Increment number 3 |- Delivery No.2

Increment number 4 -/ Delivery No.5

Increment number 5C+-  Delivery No.5 Randomly selected from the discharged load

Increment number'® |-  Delivery No.5

Increment numbeéer 7 |-  Delivery No.6

Incrementmimber 8 |- Delivery No.6 Randomly selected from the discharged load

Incremént number 9 |- Delivery No.6

Incrententrumber10 BeliveryrNe9

Increment number 11 |-  Delivery No.9 Randomly selected from the discharged load

Increment number 12 |-  Delivery No.9

...continue to Incre- - Delivery No. .......

Continue as above for a further 4 deliveries

© IS0 2021 - All rights reserved
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7) Storage

Nominal top size (dg5) < 30 mm O Yes.If possible, decrease the size of each Thorough mixing of
sample to the minimum sample mass for the dqs  |increments on site
concerned. shall be undertaken

prior to any sub-di-
vision to produce
the sample to be
returned to the lab-
oratory for further
sample preparation
procedures

M No. If possible, reduce the particles of the
sample to a dyg of approximately 30 mm or less,
and decrease the size of the sample to the mini-
mum sample mass for the dgs concerned b,

a2 The effedtive dimensions are determined by the maximum permitted quantity prescribed for the determinfation
concerned angl the minimum required quantity of sample material.

b The samylles shall be kept in a dry room, in tightly sealed packaging. If the size of the (sub-)samples are tod'large| they
may be keptif adry room.

8) Deviatiopns detected

Sub-divisioh of the obtained composite sample on site following completion’of sampling to provide a
manageabl¢ sample volume (see 6.8). If the sample volume or mass isaeduced, it will also reduce the
representativity / precision of the sample taken from the sample lot.

—

All deviations regarding this document introduced in the sampling*plan shall be reported and suff
ciently justified.

All deviations regarding the sampling plan encountered in the field operation shall be reported and
sufficiently|justified.

If sufficiently motivated reporting deviations helps tounderstand why a higher quality sample cap-
not be taken under the given circumstances.

9) Approval of sampling plan and sampling record

Name Signature Date

]

Project leadd

Sampler

Appendicej

1) Calculatingincrement and sample masses

2) Photos of the Tocation/position of random check Tots/sampling
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Annex D
(normative)

Sampling equipment and implements

D.1 General

This annex {

D.2 Pring
The equipm|
fuel. Every i

D.3 Seled

The range d
very large. |
equipment {

a) the san

recover
b) everyp
c)

size of t
When choos

be taken int|

D.4 Examples for sampling from a moving conveyor or drop flow

the minimum dimensions of the sampling equipment shall be at least three times the nomina

pecifies the requirements for the sampling equipment.

Ciple

ent used to carry out the sampling shall not affect the composition of the solid recoy

article shall have an equal chance of being captured in the incremerit.

tion of an apparatus

f equipment that is available for sampling of solid recotveréd fuel (and other materia
Depending on the situation, different types of sampling equipment are possible. Sam
0 be selected shall meet the following three basic rules for sampling:

hpling equipment shall not contaminate or, “affect the sample taken from the
ed fuel;

hrticle shall have an equal chance of being sampled;

he particles in the solid recovered fuel.

ing an implement or piece ef'equipment, the procedure that will be used for sampling
p account.

ered

Is) is
pling

solid

1 top

shall

This subclayise gives a ndmber of examples of equipment for sampling from a moving conveyor| or a
drop flow. If other systems are used, the three basic rules as described in D.3 for taking an increment
are applicable as well. This requires that the whole stream should be covered.
Common depigns ‘of equipment include:
— a tray thatnoeves flﬂwr\\\glﬂ +thao r]vr\p flowr vzia vrail syaotaricnd Ax ~Atharuazica (v-rn'l c-v-qy maothad see
IAL IIIU VOO LIIrvu IT CIICe Uurv LAV A AL vida 1dlI, IITULUIIoCU Ul ULIIcI vvioo Irarnr tra IIICLIruGg,
Figure D.1);

a tray that is pulled like a drawer through a drop flow (drawer method, see Figure D.2);

a scoop or a flap, which may be mechanically driven, that is placed in the drop flow at the sampling

time and passes completely through the stream depth, covering its full width when collecting
without overfilling;

belt (see Figure D.3).

28

a cross-belt sampler, which is an automatic device that enables sampling from a moving conveyor
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Jm—————— P

Key

1  direction of motion of solid recovered fuel
2 direction of motion of the collection tray
3 1noving collection tray

4 direction of motion of solid recovered fuel
5 d4ample collection tray

Figure D¢l — Rail tray method

A/l
1o
2 1 . /’
}Ig'_" < 3
P e
4 Prar
e v
- 5
Key
1  chute of solid recovered fuels
2 direction of drop
3 moving rail for the collection tray
4  sliding tray
5 direction of motion of collection tray

Figure D.2 — Drawer method
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D.5 Samj

A sampling
sampling fr{
of at least th

If fluff-type
right, any n
counted as |
increment i

being sampled, all the material that lies between the twpg plates is counted as part of the increme

there is any

Figure D.3 — An example of a cross-belt sampler

pling frame

frame shall be used, if sampling is performed manually from.a. stationary conveyor
ime is placed on the stationary transport flow with a distan¢e between the two side g
ree times the nominal top size. Figure D.4 is a schematic dtawing of a sampling frame,

solid recovered fuels are being sampled and the material is being transported from 1
aterial that lies partly on the left of the left plate (after the increment has been takg
part of the increment. Any material that lies partly-on the right of the right plate whe
being taken is not counted as part of the increment. If granular solid recovered fuel

doubt, the same applies as for fluff-type material.

The
lates

pft to
bn) is
h the
S are
nt. If

Figure D.4 — Sampling frame

D.6 Sampling scoop

Equipment that can be used for manually sampling from a temporary static lot or vehicle is a special
sampling scoop. Other equipment can be used as well, taking into account the three basic rules for
sampling equipment as described in D.3. The breadth, length and height of the scoop for granular solid
recovered fuels shall be at least three times the nominal top size dgs. Figure D.5 shows a scoop which
has been designed for granular solid recovered fuels. Figure D.6 shows a scoop which has been designed
for fluff-type solid recovered fuels.

30
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Example 1 shows how the required dimensions are determined for a sampling scoop that is used for
granular solid recovered fuels. Example 2 shows the same for fluff-type solid recovered fuels.

EXAMPLE1  Foragranular solid recovered fuel with a dg5 of 20 mm, the minimum dimensions (1 x b x h) of the
sampling scoop is 60 mm x 60 mm x 60 mm. A sampling scoop like the one illustrated in Figure D.5 can be used
for this type of solid recovered fuel.

EXAMPLE 2  For a solid recovered fuel, which consist almost entirely of flat parts, the dimensions of the
sampling scoop is at least equal to 3 times dg5,, where dys | is the maximum length of a fluff particle (a mass
fraction of 95 % of the particles are smaller than dys 1)- Therefore, for fluff with a dgs; of 200 mm, the dimensions
of the sampling scoop (I x b x h) are at least 600 mm x 600 mm x 600 mm. For sampling fluff-type solid recovered
fuels, it is advisable to use a sampling scoop that has a sharp point underneath and upright walls (see Figure D.6).

Figure D.5 — Schematic design of sampling scoop for granular solid recovered (fuels

7=

Figure D.6 — Schematic design of sampling scoop for fluff-type solid recovered|fuels

D.7 Shovels

A shovel can be designed as illustrated in Figure D.7, conforming to the general requirements for
equipment design.

NOTE A shovel is best for sampling from a stationary pile.

© IS0 2021 - All rights reserved 31


https://standardsiso.com/api/?name=8a6d4cd636f4a5cce20f370d9701897c

ISO 21645:2021(E)

[7 i
/}

Figure D.7 — Example of.a shovel

81

D.8 Mechanical probe

Mechanical [systems can be used for samplihg from lorries or railway wagons. Figure D.8 shows
an example|of a mechanical probe. Mechanieal probes are suitable for materials with a nominal top
size <25 mm. The system shall be desigfied to prevent loss of moisture during sampling. The intgrnal
radius of the drill shall be at least three times the nominal top size of the material to be samjpled.
The instructions for the use of the equipment provided by the manufacturer shall be followed) if in
accordance with the principles of this document. The sampling points, and the depth from which|each
increment i§ taken, shall be choSen randomly. The mechanical probes provided with a drill can capse a
size reductipn of coarse matefials and shall not be used for determination of the particle distribution of
the nominalltop size.

ﬁ

Key
1 lorry

Figure D.8 — An example of a mechanical probe
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Determination of minimum sample mass

E.1 General

This fannex specifies the determination of the minimum sample mass.

E.2 | Principle

The minimum sample mass shall in principle be large enough to have enough particles from the lot
being sampled in order to obtain a representative sample for the total(lot. Solid recovergd fuels can
originate from a wide variety of waste materials that have undergone various treatmentg. Due to the
largdly unknown composition, particle sizes and density of solid recovered fuels, applidation of the
basig principles for representative sampling for all sorts of solid{recovered fuels would ledd to sample
masges that are not practically feasible. Therefore, the principles of representative sampling should be
partly compromised to meet the practical boundary conditions for sampling and sample preparation of
solid|recovered fuels.

E.3 | Determination of parameters necessary for the minimum sample miass

E.3.1 General
The following parameters shall be acquired to determine the minimum sample mass:
— the nominal top size of a particle}dq; (see E.3.2);

— the shape factor f (see E.3.3J;

— the particle density As;and bulk density A, (see E.3.4);
— the distribution facter g (see E.3.5);

— the factor p {z_the fraction of the particles with a specific characteristic, such as c¢ntaminant)
see E.3.6);

— the coefficient of variation cv (see E.3.7).

E.3.2 “Determination of the nominal top size

The nominal top size, dys, shall be determined either as specified in EN 15415-1, by using the
specifications from the producer, or by expert judgement of the sampler. The approach of definition of
the nominal top size shall be documented in the sampling plan.

E.3.3 Determination of the shape factor

The shape factor shall be determined using sieving/manual sorting analyses of a sample using EN 15415
(all parts). Alternatively, a characterization study for the dq; particles of the solid recovered fuel can be
performed to determine the shape factor. The dimensions (I x b x h) and weight of individual dq5 particles
after sieving or manual sorting will then be determined. The approach and the assumptions shall be
documented in the sampling plan. Expert judgement shall not be used to determine the shape factor.
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The shape factor shall be determined by using Formula (E.1):

f= Yos
d.. 3
95,1
where
f  isthe shape factor, in mm3/mm3;

(E.1)

Vos is the maximum volume of a fluff particle (a mass fraction of 95 % of the particles are smaller
than Vyc), in mm3 (where V=1x b x h); and

d95'1 is t
thg

The shape f
generally in

For materia
useful to de
materials. F
sample mas
factor is not

E.3.4 Det

The particlg
m3 as receiy
be used.

The bulk de
according td

E.3.5 Th¢

The distriby
between thd
be deducted

he maximum length of a fluff particle (a mass fraction of 95 % of the particles aré)si
n dgs ), in mm.

actor fis not constant, but depends on the type of fluff-type material. The-shape f
Creases if a material is comminuted.

s which are more or less granular or have a nominal top size smallér than 50 mm, it i
fermine the shape factor. The shape factor can be taken as 1,0 fordll more or less gra
br these materials, the shape factor will very close to 1,0 and the-practical saving in ter
5 reduction will not outweigh the effort of determining the shape factor. Thus, if the g
determined, a value 1,0 shall be used.

prmination of the particle density and bulk density
density, A, is the average particle density of the'particles in the solid recovered fuel, i

ed. If the average particle density is not deterimined experimentally, a value of 1 000

nsity, A, shall be determined either as specified in CEN/TS 15401, by using the specific
ISO 21640:— from the producer, or-hy expert judgement of the sampler.

distribution factor g

[tion factor g, which corrécts for the distribution in the particle size, depends on the
nominal top size, dgs, and the minimum particle size, dys. The value for g to be used
from Table E.1.

Table E.1 — Distribution factor

aller

Actor

s not
hular
ms of
hape

h kg/
shall

htion

ratio
shall

Charaeteristic Ratio dgg/d5 2 g9
Broad partidle size distribution dos/dys > 4 0,25
Medium parficlelsize distribution 2<dgs/dps <4 0,50
Narrow partlicle’size distribution 1<dgc/dye<2 0,75
Uniform particles dgs/dys =1 1,00

a

dys is the

minimum particle size (a mass fraction of 5 % of the particles are smaller than dy).

In the case of fluff-type solid recovered fuels, there is generally a large distribution in the particle size.
When the factor g is not determined using the analyses of the nominal top size, dqz, and the minimum
particle size, dy5 using EN 15415 (all parts), a value for g of 0,25 shall be used. For pellets and briquettes,
a value for g of 1,00 shall be used.

E.3.6 The factor p

The factor p refers to the fraction of the particles with a specific characteristic (such as contaminants).
A fixed value of 0,10 shall be used for this factor.

34
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E.3.7 The coefficient of variation cv

A coefficient of variation cv of 0,1 shall be used.

E.4

Calculation of the minimum sample mass

E.4.1 General

The parameters defined in E.3 shall be used to calculate the minimum sample mass using Formula (E.2).

(1—p)
m Xdgye X fXAPX GX———"——
m~ex1 O9 % (cv)ixp
where
m,, is the mass of the minimum sample mass, in kg as received;

NOTH
both

o

[(

Inca
the 1
or T4

E.4.}
The

/o is the nominal top size of a particle (a mass fraction of 95 % of 'the particles are §
dgs), in mm;

If the solid recovered fuels are of the fluff type, the value for/dys can be used. For granu
the dy: of the particles in the pellets and the dys of the pellets thémselves can be used.

is the shape factor, in mm3/mmb3; if the shape factoris not determined experimen
of 1 shall be used;

is the average particle density of the particles'in the solid recovered fuel, in kg/m3

is the correction factor for distribution in the particle size; if the factor g is not det
perimentally, a value of 0,25 shalltbe used; for pellets and briquettes, a value for g
be used.

is the fraction of the particles with a specific characteristic (such as a specific cont
kg/kg, and is equal to(0;l;

v is the coefficient of\variation, here set to 0,1.

se the typical solidrecovered fuels factors (i.e. f; A, and g) have not been determined exp
hinimum sample mass can be estimated using either Table E.2 for fluff-type solid rec
ble E.3 for granular or pelletized solid recovered fuels.

p

Quick determination of minimum sample mass for fluff-type solid recov

niinimum sample mass for fluff-type solid recovered fuels with irregular shaped

(E.2)

maller than

ar materials,

ally, a value

as received;

if the average particle density is not deteérmined experimentally, a value of 1 000 shall be used;

ermined ex-
of 1,00 shall

aminant), in

erimentally,
bvered fuels

ered fuels

particles as

a fu

Ction Of the dgg | IS summarized In Table E.2. This tabie can be appiled In case the

typical solid

recovered fuels parameters (i.e. f, 4, and g) have not been determined experimentally. The only
parameter that needs to be acquired i is dys,1- The value of dys | shall be determined either as specified in
EN 15415-1, using the specifications from the producer, or by expert judgement of the sampler.

NOTE

The minimum sample mass is the minimum amount from a statistical point of view to obtain a

representative sample. The planned sample mass is described in 6.8 and is derived from the minimum sample
mass. The planned sample mass or volume includes additional considerations regarding the sampling procedure,

pract

© ISO

ical handling and storage and the required sample amounts for analysis (Annex |).
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Table E.2 — Determination of the minimum sample mass of fluff-type solid recovered fuels as
function of the dys ;2

Bullkedensity | 5o | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
g/m

Minimum
dgs | b | sample mass Minimum sample volume ¢
mm kg 1
50 0,8 16 11 8 6 5 5 4 4 3 3 3
75 2,5 50 33 25 20 17 14 12 11 10 9
100 6 120 79 59 47 39 34 29 26 24 21 20
125 |12 230 150 120 92| 77| 66| 58] 51| 46| 42| 38
150 20 400 270 200 160 130 110 99 88 80 (m 66
200 |47 0}~ 170
250 92
300 159

a  Table E.2|can be used when determining the minimum sample mass for fluff-type solid xeCovered fuels. The follqwing
parameters were used at a standard (mostly worst-case) value: particle density of 1 000*%kg/m3, shape factor f of 0{05, a
distribution factor g of 0,25, a factor p of 0,1 and a coefficient of variation cv of 0,1.

b The dgs; Yalues in bold represent the standard sieve size apertures according t6.EN'15415-1.

¢ Green colour indicates that sample volume is feasible in practice, orange colour means that sample volume caph put
more requirements on handling, and red colour indicates that sample volume i{Syiinrealistic in practice.

EXAMPLE The following specifications have been determinedfor a fluff-type solid recovered fuel:
— the density (particle density) amounts to 1 000 kg/m;

— the bull density amounts to 80 kg/m3;

— Vg5 amdunts to 95 000 mm3;

— dgs amdunts to 190 mm, and d5 amounts'to 50 mm;

— dgg) ampunts to 200 mm;

— the shape factor fthen amouaits-to 95 000/2003 = 0,011 9;

— theratip dgs,/d,5 | amountsto approximately 3,8; accordingly a value of 0,50 applies to g;
a value of 0, is maintained for the factor p and the coefficient of variation cv.

Based on thle above.values and applying Formula (E.2), this leads to a minimum sample mass wjith a
weight of /(6 x 10%) x (190)3 x 0,011 9 x 1 000 x 0,50 x (1-0,1)/(0,1%2 x 0,1) = 19,19 kg, and a volume of
19,19/80 x 1 000.= 240 I for the fluff-type solid recovered fuel concerned.

E.4.3 Quick determination of minimum sample mass for granular solid recovered fuels

The minimum sample mass for granular solid recovered fuels with regular shaped particles (e.g.
pellets) as a function of the dys is summarized in Table E.3. This table can be applied in case the typical
solid recovered fuels parameters (i.e. f; A, and g) have not been determined experimentally. The only
parameter that needs to be acquired is dgs. The value of dq; shall be determined either as specified in
EN 15415-1, using the specifications from the producer, or by expert judgement of the sampler.

NOTE The minimum sample mass is the minimum amount from a statistical point of view to obtain a
representative sample. The planned sample mass is described in 6.8 and is derived from the minimum sample
mass. The planned sample mass or volume includes additional considerations regarding the sampling procedure,
practical handling and storage and the required sample amounts for analysis (Annex]).
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Table E.3 — Determination of the minimum sample mass of granular solid recovered fuels

variation cv of 0,1.
b The dyg values in bold represent the standard sieve size apertures according ti\}N 15415-1.
¢ The dys values can affect both the dg5 of the particles in the pellets and t]Qigs of the pellets themselves.

d  (reen colour indicates that sample volume is feasible in practice, Qe colour means that sample v
morgrequirements on handling, and red colour indicates that sample yoltume is unrealistic in practice.

Bulkdensity | 5o | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
g/m
Minimum

dys b ¢ | sample mass Minimum sample volume 4

mm kg 1
10 0,8
12,5 (09
20 4
25 7
30 13
40 30
50 59
NOTE Tablfe E.3 can be used when determining the minimum §ample mass for granu}a; olid recoveredl fuels_ \_Nith a
densjty (particle density) of 1 000 kg/m3, a shape factor fand a distribution factor g ,07a factor p and 4 coefficient of

lume can put

smal

the slhape factor. This leads to a minimum sample mg\ss with a weight of 1,0 x 1t/(6 x 109) x 203 x 1,0

0,1)/

f 95 % of the pellets has a diameter

1, so a value of 1,0 can be assumed for g. As pell

0,12 x 0,1) = 3,768 kg, and a volume of 3,7@&5700 =0,005383 m3=5,381.

© IS0 2021 - All rights reserved

of 20 mm. A
grain size is

EXANIPLE A granular solid recovered fuel consisting o s[)%H‘ets has a particle density of 1 000 kg/m3 and
a bulk density of 700 kg/m3. Approximately a mass fracti

valug of 0,1 can be used for the coefficient of variation nd the factor p. The distribution in thg
@re more or less granular, a value of 1,0 can be used for

x 1000 x (1-
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Annex F
(normative)

Determination of increment mass for sampling from material flows

F.1 General

This annex
Distinction

— mechanjical sampling from a drop flow;

manual

— samplin

F.2 Pring

The size of
increment. |
of the mater]

F.3 Dete

For mechan
times the dy

The mass of]

specifies the determination of the increment mass for sampling from material f
s made for the following situations:

sampling from a drop flow;

g from a conveyor.

fiple

an increment shall be large enough so that all parti¢les have a chance to be part o
n case of increments of material flows and conveyors;.the particles over the whole breé
ial flow or conveyor shall have an equal chance of énding up in the increment.

rmination of increment mass for mechanical sampling from a drop fl

cal sampling from a drop flow, the breadth of the increment shall be equal to at least {
- of the material for sampling.

the increment mass shall be calculated using Formula (F.1):
b

C

@, isthe drop flow, in kg/s;

b

is the breadth of the increment, in m;

e mass of theliicrement mass, in kg;

OWS.

f the
adth

hree

(F.1)

Ve

is the velocity at which the collection tray moves through the drop flow, in m/s (< 0,6 m/s).

Providing that the breadth of the increment is equal to the minimum increment breadth (three times
dgs), and the velocity of the material collection is equal to the maximum velocity (0,6 m/s), the mass of
the increment mass can be calculated using Formula (F.2):

dos

m, =50,

where

38

1 000

(F.2)

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=8a6d4cd636f4a5cce20f370d9701897c

ISO 21645:2021(E)

m,, is the mass of the increment mass, in kg;

@, isthe drop flow, in kg/s;

dgs is the nominal top size, in mm.

Formula (F.2) can only be used for a (virtually) constant conveyor load. Major discontinuities in the
mass flow or conveyor load can therefore be avoided as far as possible.

F4 Determination of increment mass for manual sampling from a drop flow

The
flow

Key

1  (dollection tray

Assu|

moving in and out of the drop flow) is negligible compared with the time when the mater
entirfely into the collection tray, the mass of the inegtement mass conforms to Formula (F.3):

where

{

The
suffi

Assu|

incrgmentynass conforms to Formula (F.4):

m =@, xt

m.

P, isthe drop flow, in Kg/s;

breadth of the increment and the collection tray shall be at least equal to the breadth

(see also Figure F.1).
To— . . W

Figure F.1 — Schematic representation of the full breadth of the drop flow

ming that the time when only part of the drop flowends up in the collection tray (whi

; isthe mass of the increment mass, in kg;

n is the samplingtime, ins.

sampling timesshall be chosen in such a way that the required number of incremen
Cient materiadl to meet the minimum sample mass.

Iming that'the collection tray is moved through the drop flow at a constant velocity, the

of the drop

e the tray is
al flow falls

(F.3)

(s results in

mass of the

is the mass of the increment mass, in kg;

@, isthe drop flow, in kg/s;

(F.4)

39

bs is the breadth of the drop flow in the direction in which the collection tray is moved, in m;
v. isthe velocity at which the collection tray moves through the drop flow, in m/s (< 0,6 m/s).
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Formula (F.4) shall only be used for a (virtually) constant conveyor load. Major discontinuities in the
mass flow or conveyor load shall therefore be avoided as far as possible.

E5 Determination of increment mass for sampling from a conveyor

For determining the increment mass when sampling from a conveyor, no distinction is made
between manual sampling from a stationary conveyor and mechanical sampling from a moving
conveyor. As regards the determination of the dimensions of the sampling equipment, the following
requirements apply:

— thebreadthoftheincrementshallbe nqn:&] toatleastthreetimesthe A‘j:) ofthematerial for Sainy llng’

— thelength of the increment shall be as large as the breadth of the material flow on the conwveyer|(and
no more than equal to the breadth of the conveyor);

— the height of the increment shall be equal to the height of the conveyor load at the point wherg the
increment is taken.

The incremént mass shall be determined by using Formula (F.5):

bl 3><d95><G (F5)
m_=bxjG=—22— )
m 1 000

is the mass of the increment mass, in kg;
b is the breadth of the increment, in m;
G is the conveyor load, in kg/m;

dgs is the nominal top size (dgs), in mm.
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Annex G
(normative)

Determination of increment mass for sampling from static lots,

vehicles or ships

G.1
This

or sh

G.2

The
incrg

G.3

size of an increment shall be large enough so that all particles have a chance to be

The iEcrement mass shall be in terms of volume at least three times the nominal top size in al

of th
shall

1

whel

1

1, is the bulk dengity; in kg/m3.

General

annex specifies the determination of the increment mass for sampling from static |
ips.

Principle
ment.
Procedure

particles with the nominal top size. The mass\of the increment mass for solid rec
be determined by using Formula (G.1):

n =2,7x1078 xdg3 XA,
e

n,, is the mass of the incremeént mass, in kg;

/95 is the nominal top size (a mass fraction of 95 % of the particles are smaller than dq

bts, vehicles

part of the

dimensions
bvered fuels

(G.1)

), in mm;
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Annex H
(normative)

Implementation of sampling plan from a material flow

H.1 Gene

ral

This annex {
from a mate

Z|

c) manual

a) mecha

b) mecha

These situat
for the spec

H.2 Pring

The implem|
principles (4

entation of sampling from a material flow shalkbe performed in such a way that the

A

pecifies the performance of the implementation of sampling from a material flow. Sam|
rial flow can be performed in the following three situations:

ical or manual sampling from the drop flow (see H.4);
ical sampling from a moving conveyor (see H.5);
sampling from a stationary conveyor (see H.6).

ions are described in separate procedures, which describe the performance of the sam
fic situation.

Ciple
ee Clause 5) for sampling are not neglected.

edure verification of sampling aspects
1g aspects shall be taken into acceunt before the actual sampling process can begin:
pling record to record the data;

data on the samplingplan, and note on the sampling record only those data that de
e sampling plan including the reasons for the deviations detected;

sary, determine thedy; and the conveyor load;
able, and wherepossible, check the velocity of the conveyor and the load for the conve
he dataon/the sampling record;

rhether the safety situation for the sampler has actually been secured adequately;

pling

pling

basic

viate

yor;

H.3 Proc
The followiy
a) useasa
b) verify a
from th
c) ifneces
d) ifappliq
e) record{
f)  verify W
g) verify

hether the Sampling equipment 15 ciear and 1T good WOTKITIg Order:

H.4 Procedure: Mechanical or manual sampling from the drop flow

A collection tray shall be used for both mechanical and manual sampling from the drop flow. The following

steps shall b

e completed to implement either mechanical or manual sampling from the drop flow:

a) Ensure that the collection tray satisfies the following requirements:

sampling;

end

42

up in the collection tray (see Figure H.1);

the direction of movement shall be perpendicular to the direction of movement during the

the size of the collection tray shall be large enough to enable all the material in the drop flow to
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— the size of the collection tray shall be such that no more than 75 % of its capacity is

one increment;

— the particles that fall on the edge of the collection tray moving through the materi

have an equal chance of ending up or not ending up in the tray;

taken up by

al flow shall

the material of the collection tray shall not have any impact on the material sampled.

b) Ensure that the collection tray moves through the entire flow at a constant velocity when taking
the sample of a drop flow. Ensure that all locations from the cross-section of the drop flow are
sampled, using the collection tray, during the same time period.

In py
drop
the t

actice, the most convenient way of doing this is for the collection tray to be moved
flow at a right angle to the direction of the transport system. Figure H.2 is a schemati
hking of an increment.

through the

c drawing of

times shall

ent mass by

e composite
ghing or by
to 6.8). The

bling record.

c) Choose a constant velocity that enables a sufficiently large increment to be-taken.

d) Take the increments at the times determined in the sampling plan, lin which the
preferably be drawn in a stratified random way.

e) Check whether the increment mass of each increment is equal teithe calculated incremn
yeighing or by volume (see F.3 and F.4).

f) Put the increments (at least 24 for a lot weighing 1,5 ¥40% kg) together to form on
gample. Check whether the minimum or planned sample masses are satisfied by we
yolume (see Table E.2 or Table E.3 taking into account the requirements according
minimum and planned sample mass shall be reported.

g) Describe all actions taken and all relevant deviations from the sampling plan on the sam

Key

1  (dollection tray

Figure H.1 ~5Schematic representation of the full breadth of the drop flow
X7 1= =) (=
7 —
I, 1
T )
a) side view b) top view ) top view d) top
Key

1 transportsystem

2 collection tray

© ISO

Figure H.2 — Schematic representation of sampling from drop flow
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H.5 Procedure: Mechanical sampling from a moving conveyor

The following steps shall be completed for mechanical sampling from a moving conveyor:

a)

b)

Key
1

44

Check whether the mechanical sampling equipment satisfies the following requirements:

— the

— the

dimensions shall be large enough for the required increment;

equipment shall be sufficiently robust;

— use of sampling equipment shall not lead to chemical or physical changes in the (sampled)
material;

— the

sampling equipment shall sample all material that is directly in front of the samplerg

sanjpling time; as the transport velocity via the conveyor increases and the velogity o
sanjpling equipment decreases, the equipment will have to be placed at more of an angle 4

con
— the
— the

— the

veyor (see Figure H.3);
cutting action shall be executed at a constant velocity;
sampling equipment shall sample all material;

particles on the edge of the cutting face shall have an equal ghance of being included o

being included in the sample;

— the

material shall be sampled across the full breadth of. the conveyor using the sam

equfipment.

t the
f the
o the

I not

pling

Set up the equipment in such a way that the incremenits can be taken directly, preferably jt the

times d

rawn in a stratified random way. If just mantral operation is present, put the mech

sampling into action at the times drawn.

Check whether the taken increment mass of“€ach increment is at least equal to the calcu
incremgnt mass by weighing or by volume (see E.5).

Put the
sample.
volume
the min

Describ

S

increments (at least 24 for a lot‘weighing 1,5 x 10° kg) together to form one comp
Check whether the minimum or planned sample masses are satisfied by weighing
(see Table E.2 or Table E3 taking into account the requirements according to 6.8). Re
imum and planned sample mass.

e all actions taken-and all relevant deviations from the sampling plan on the sampling re

nical

lated

osite
br by
pport

cord.

il

1

a) side view b) top view c) d)

transport system

Figure H.3 — Schematic representation of sampling from the conveyor
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