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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Hard coal and coke — Mechanical sampling —

Part 3:
Coal — Sampling from stationary lots

1
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Scope

5 part of ISO 13909 specifies procedures for the mechanical sampling of coal from-stati
example, from wagons, barges, ships and stockpiles. These procedures are te»be used
possible to sample the lots during loading or discharge according to 1ISO 13909-2. Pro
ple preparation are given in ISO 13909-4.

5 part of ISO 13909 is applicable to mechanical sampling from stationary'coal lots, to obtg

from which test samples for the determination of moisture, and for general analysis includi

and
inl

In t
tog
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2
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und

ISO
ISO
ISO

ISO
of s

ISO

chemical tests, can be prepared in accordance with the requirements and recommendat
50 13909-4.

his part of ISO 13909, the principles and procedures for\déesigning a sampling schemg
bther with typical examples of applications; in addition, practices for the execution of s
erent sampling situations are described. The methods)described are limited to those on
Kible to conduct a test for bias.

Normative references

following referenced documents, in wihole or in part, are normatively referenced in thig

ated references, the latest edition'of the referenced document (including any amendmen
13909-1, Hard coal and coke % Mechanical sampling — Part 1: General introduction

13909-2, Hard coal and coké — Mechanical sampling — Part 2: Coal — Sampling from mov
13909-4, Hard coaland coke — Mechanical sampling — Part 4: Coal — Preparation of test]

13909-7, Hard-coal and coke — Mechanical sampling — Part 7: Methods for determining t}
impling, samplepreparation and testing

13909-8;Hard coal and coke — Mechanical sampling — Part 8: Methods of testing for bias

3

onary lots,
when it is
edures for

in samples
g physical
ons set out

are given,
ampling in
which it is

document

are indispensable for its application. For dated references, only the edition cited applies. For

[s) applies.

ng streams
samples

e precision

TFerms and definitions

For

4

4.1

the purposes of this document, the terms and definitions given in ISO 13909-1 apply.

Establishing a sampling scheme

General

The general procedure for establishing a sampling scheme is as follows.

a)
b)

Define the quality parameters to be determined and the types of samples required.

Define the lot.

© ISO 2016 - All rights reserved
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c) Define or assume the precision required (see 4.3.1).

d) Determine the method of combining the increments into samples and the method of sample
preparation (see ISO 13909-4).

e) Determine or assume the variability of the coal (see 4.3.2) and the variance of preparation and
testing (see 4.3.3). Methods for determining variability and variance of preparation and testing are
given in [ISO 13909-7.

f) Establish the number of sub-lots and the number of increments per sub-lot required to attain the
desired precision (see 4.3.4).

g) Deciddupon the sampling interval, in tonnes.

h) Ascertpin the nominal top size of coal for the purpose of determining the minimum mass of sample
(see 4.4 and Table 1).

The n¢minal top size may initially be ascertained by consulting the consignment details, of by
visual estimation, and may be verified, if necessary, by preliminary test work:

i) Deterrhine the minimum average increment mass (see 4.5).
4.2 Design of the sampling scheme
4.2.1 Ma3terial to be sampled
The first dtage in the design of the scheme is to identify the'coal to be sampled. Samples may be
required for technical evaluation, process control, quality.control and for commercial reasons by hoth
the produder and the customer. It is essential to ascertain exactly at what stage in the coal-hand|ing
process the sample is required and, as far as practicable, to design the scheme accordingly. In spme
instances, however, it may prove impracticable to obtain samples at the preferred points and, in quch
cases, a mqre practicable alternative is required,

4.2.2 Diyision of lots

Alot may He sampled as a whole or as.aseries of sub-lots, e.g. coal despatched or delivered over a pefiod

of time, a ship load, a train load, a wagon load or coal produced in a certain period (e.g. a shift).

It may be mecessary to divide-alot into a number of sub-lots in order to improve the precision of|the

results.

For lots sgmpled overdeng periods, it may be expedient to divide the lot into a series of sub-lots,

obtaining 4 sample fofeach.

4.2.3 Precision-of sampling

After the dE iber

of increments per s s of

the primary increments shall be determined as described in 4.5.

For single lots, the quality variation shall be assumed as the worst case (see 4.3.2 and 4.3.3). The
precision of sampling achieved may be measured using the procedure of replicate sampling (see
ISO 13909-7).

At the start of regular sampling of unknown coals, the worst-case quality variation shall be assumed,
in accordance with 4.3.2, 4.3.3 and 4.3.4. When sampling is in operation, a check may be carried out to
confirm that the desired precision has been achieved, using the procedures described in ISO 13909-7.

If any subsequent change in precision is required, the number of sub-lots and of increments shall be
changed as determined in 4.3.4 and the precision attained shall be rechecked. The precision shall also

© ISO 2016 - All rights reserved
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be checked if there is any reason to suppose that the variability of the coal being sampled has increased.
The number of increments determined in 4.3.4 applies to the precision of the result when the sampling
errors are large relative to the testing errors, e.g. for moisture content.

4.2.4 Bias of sampling

Itis of particular importance in sampling to ensure, as far as possible, that the parameter to be measured
is not altered by the sampling and sample preparation process or by subsequent storage prior to testing.
This may require, in some circumstances, a limit on the minimum mass of primary increment (see 4.5).

Wh

on rnl]prfing Qnmplpc for moisture determination from lots over an extended pprind

it may be

nec

Wh

methods given in ISO 13909-8.

4.3

4.3

res
par
itis

which the results of a series of measurements made on the:same coal agree among themsely,

It i§ possible to design a sampling scheme by which;{in principle, an arbitrary level of preci

ach

Thd

abs
sub

The theory of the estimation of precision is discussed in ISO 13909-7. The following formula

whére

In aﬂl methods of sampling, sample preparation and analysis, errogsyare incurred and the ex

bssary to limit the standing time of samples by dividing the lot into a number of sub-lot§As

bn a coal sampling scheme is implemented, it shall be checked for bias in acgordand

Precision of results

1 Precision and total variance

Its obtained from such methods for any given parameter will deviate from the true vz

possible to make an estimate of the precision of the experimental results. This is the clos

eved.

bnce of such agreement, a value of one'tenth of the ash content may be assumed up ta
ject to a maximum of 1 % absolute forrash contents above 10 %.

P, is the@stimated index of overall precision of sampling, sample preparation and tes
thelot at a 95 % confidence level, expressed as percentage absolute;

V" \ is the primary increment variance;

ee 4.3.4.1).

e with the

perimental
lue of that

hmeter. While the absolute deviation of a single result fremthe “true” value cannot be determined,

eness with
ES.

bion can be

required overall precision for a lot is nermally agreed between the parties concerped. In the

10 % ash,

is derived:

@)

Ling for

n is the number of increments per sub-lot;
m is the number of sub-lots in the lot;

Vpr isthe preparation and testing variance.

If the quality of a coal of a type not previously sampled is required, then in order to devise a sampling
scheme, assumptions have to be made about the variability (see 4.3.2). The precision actually achieved
for a particular lot by the scheme devised can be measured by the procedures given in ISO 13909-7.
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4.3.2 Primary increment variance

The primary increment variance, Vi, depends upon the type and nominal top size of coal, the degree
of pre-treatment and mixing, the absolute value of the parameter to be determined and the mass of
increment taken.

The number of increments required for the general-analysis sample and the moisture sample shall be
calculated separately using the relevant values of increment variance and the desired precision. If a
common sample is required, the number of increments required for that sample shall be the greater of

the numbers calculated for the general analysis sample and the moisture sample respectively.

NOTE

r many coals, the Increment variance for ash 1s higher than that for moisture and hence, for the s

)
precision, tﬂle number of increments required for the general analysis sample will be adequate for the mois

sample and

The value

Formula (1
a) direct

b) assum

for the common sample.

of the primary increment variance, V], required for the calculation of the preeision u
) can be obtained by either

Hetermination on the coal to be sampled using one of the methods described in ISO 13909-

ing a value determined for a similar coal from a similar coal handlifig-and sampling systd

If neither of these values is available, a value of /1 = 5 for ash content of unwashed and blended coals

Vi=3fort
been carrig

he ash content of washed coals can be assumed initially and ¢hecked, after the sampling
bd out, using one of the methods described in ISO 13909-7,

pme
fure

bing

/, or
m.

and
has

4.3.3 Preparation and testing variance

The value jof the preparation and testing variance, Vpr, required for the calculation of the precigion
using Formula (1) can be obtained by either

a) direct fletermination on the coal to be sampled using one of the methods described in ISO 13909-f, or
b) assumjng a value determined for a similanceal from a similar sample preparation scheme.

If neither pf these values is available, a value of 0,2 for ash content can be assumed initially pnd
checked, after the preparation and testihg has been carried out, using one of the methods described in
ISO 1390947.

4.3.4 Number of sub-lots and-number of increments per sub-lot

4.3.4.1 (General

The numbdr of increments taken from a lot in order to achieve a particular precision is a function offthe
variabilityof the gquality of the coal in the lot, irrespective of the mass of the lot. The lot may be sampled
as a whole [resulting in one sample, or divided into a number of sub-lots resulting in a sample from epch.
Such divisipfirmay be necessary in order to achieve the required precision, and the necessary numbgr of
sub-lots shall be calculated using the procedure given in 4.3.4.2.

Another important reason for dividing the lot is to maintain the integrity of the sample, i.e. to avoid
bias after taking the increment, particularly in order to minimize loss of moisture due to standing. The
need to do this is dependent on factors such as the time taken to collect samples, ambient temperature
and humidity conditions, the ease of keeping the sample in sealed containers during collection and the
particle size of the coal. It is recommended that, if moisture loss is suspected, a bias test be carried
out to compare the quality of a reference sample immediately after extraction with the sample after
standing for the normal time. If bias is found, the sample standing time should be reduced by collecting
samples more frequently, i.e. increasing the number of sub-lots.

There may be other practical reasons for dividing the lot, such as:

a) for convenience when sampling over a long period;

4 © IS0 2016 - All rights reserved
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b) to keep sample masses manageable.

The designer of a sampling scheme should cater for the worst case anticipated and will then tend to
use a higher value for V] than may actually occur when the scheme is in operation. On implementing a
new sampling scheme, a check on the actual precision being achieved should be carried out using the
methods described in ISO 13909-7. This may be necessary to achieve the required precision, in which
case, the number of sub-lots and increments shall be recalculated using the procedures given in 4.3.4.2.

4.3.4.2 Calculation of number of sub-lots and increments
The_number of sub-lots and number of increments rpqnirpd per sub-lot is established using the
follpwing procedure.
Detprmine the minimum number of sub-lots required for practical reasons (see 4.3.4(1);
Estjmate the number of increments in each sub-lot for a desired precision fromcthie followipg formula
[obtained by transposing Formula (1)]:
4V,
n= (2)
mP" —4Vpr
A value of infinity or a negative number indicates that the errors(of preparation and testing are such
that the required precision cannot be achieved with this number of sub-lots. In such casef, or if n is
impracticably large, increase the number of sub-lots by one ¢f the following means:
a) |choose a number corresponding to a convenient mass, recalculate n from Formula (2) jand repeat
this process until the value of n is a practicable number;
b) |decide on the maximum practicable numberof increments per sub-lot, n1, and calculjte m from
Formula (3):
4V +4n,V;
m= I 21 PT (3)
nyPp
Adjhist m upwards, if necessary, to-a convenient number and recalculate n.
Take n as 10 if the final calculated value is less than 10.
NOTE The formulae given in 4.3.4.2 will generally estimate a higher number for the required number of
incriements. This is becatisg¢ they are based on the assumption that the quality of coal has no serial |correlation;
howfever, serial correlation is always present to some degree. In addition, because a certain amount of preparation
and|testing is required when measuring the increment variance or the sub-lot variance, the preplaration and
testjng errors arédncluded more than once.
EXAMPLE 1/ The lot is 20 000 t of washed coal delivered in 5 000 t train loads and tHe required
prefision;»Py, is 0,25 % ash. The quality variation is known and the following values [have been
detérmined:
primary increment variance, Vi = 0,5;
preparation and testing variance, Vpt = 0,05.
a) Initial number of sub-lots
It has been decided that the minimum number of sub-lots shall be four; therefore, take four sub-lots
of 5 000 t each, (i.e. one sub-lot per train load in this case).
b) Number of increments per sub-lot
4x0,5 .
n= 5 =40 using Formula (2)
4x0,25°-4x0,05
© IS0 2016 - All rights reserved 5
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Therefore, take four sub-lots of 40 increments each, (i.e. 40 increments from each sub-lot, which is
a reasonable number).

EXAMPLE

2 Thelotis 100 000 t of unwashed coal delivered as 5 000 t/day over two shifts.

Required precision, Pp, = 0,25 % ash.

Primary increment variance, V], unknown; initially assumed = 5;

Preparation and testing variance, VpT, unknown; initially assumed = 0,20.

L, 1S

(2)

red

fom

ents

a) Initial pumhber of suh-lots
Take a|daily sample (i.e. m = 20 in order to avoid risk of bias by overnight storage of samples).
b) Numbér of increments per sub-lot
n= * ~ > = 44
20 [x 0,25° -4 x 0,20
EXAMPLE|3 Thelotis 8 000 t of blended coal in a single load and the requized-everall precision, P
0,5 % ash. [The quality variation is known and the following values have beendetermined:
primafy increment variance, V] = 5;
prepaijation and testing variance, Vpr = 0,20.
a) Numbér of sub-lots
The customer requires a result based on at least two samples.
b) Numbér of increments per sub-lot
n= ;1-><5 = 20 =-66,7 using Fermula
2x0,5°-4x0,20 —0,3
This ng¢gative number indicates that the errors of preparation and testing are such that the requ
overal| precision cannot be achieved with this number of sub-lots.
It could bg decided that 50 increments is the maximum practicable number in a sub-lot and f
Formula (3).
4 4 2
me x5+ x502x0, 248
50%0,5
This gives ja practieal sampling method of dividing the lot into five sub-lots and taking 50 incremg
from each.
4.4 Minimmumnm rass of sampte

For most parameters, particularly size analysis and those that are particle-size related, the precision
of the result is limited by the ability of the sample to represent all the particle sizes in the mass of coal
being sampled.

The minimum mass of a sample is dependent on the nominal top size of the coal, the precision required
for the parameter concerned and the relationship of that parameter to particle size. Some similar
relationship applies at all stages of preparation. The attainment of this mass will not, in itself, guarantee
the required precision, because precision is also dependent on the number of increments in the sample
and their variability (see 4.3.4).

Values for the minimum mass of samples for general analysis to reduce the variance due to the
particulate nature of the coal to 0,01, corresponding to a precision of 0,2 % with regard to ash, are

6
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given in Table 1, column 2 (see CSIRO reportl[1l). Table 1, column 3 gives the corresponding minimum
masses of divided samples for total moisture analysis, which are approximately 20 % of the minimum
masses for general analysis, subject to an absolute minimum of 0,65 kg.

The minimum mass of sample, ms, for other desired levels of precision for determination of ash may be
calculated from Formula (4).

2

0,2

mg =ms,o[P j 4)
R

Whtlt:

ms,o is the minimum mass of sample specified in Table 1 for a given nominal top size;
PR istherequired precision, with regard to ash, due to the particulate nature-of the cqal.

When a coal is regularly sampled under the same circumstances, the preegision obtained|for all the
reqpired quality parameters shall be checked (see ISO 13909-7) and the-masses may He adjusted
accprdingly. However, the masses shall not be reduced below the minimum requirements ldid down in
the[relevant analysis standards.

When preparing coal to produce samples for multiple use, account'shall also be taken of theg individual
magses and size distribution of the test samples required for €ach test.

© IS0 2016 - All rights reserved 7
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Table 1 — Minimum mass of sample for general analysis and determination of total

moisture content

Nominal top size of coal

General-analysis samples and
common samples

Samples for determination of
total moisture content

mm kg kg
300 15000 3000
200 5400 1100
150 2600 500
125 1700 350
90 750 125
75 470 95
63 300 60
50 170 35
45 125 25
38 85 17
31,5 55 10
22,4 32 7
16,0 20 4
11,2 13 2,50
10 10 2
8,0 6 1,50
5,6 3 1,20
4,0 1,50 1,00
2,8 0,65 0,65
2,0 0,25 0,65
1,0 0,10 0,65
NOTE 1 Th¢ masses for the general analysis and common samples have been determined to reduce the variance due tgthe
particulate ature of coal to 0,01, corresponding té a precision of 0,2 % ash.
NOTE 2 Ex{fraction of the total-moisture sample from the common sample is described in ISO 13909-4.
4.5 Mass of primary increment
The mass, gy, in kilograms, of an increment taken by a mechanical auger (see Clause 7) from a statiorfary
lot of coal ¢an be calculated from Formula (5).
2
m =" 12 (5
4
where

d isthe diameter of the auger tube, in metres;

[ isthe depth of penetration of the auger, in metres;

r  is the bulk density of the coal, in kilograms per m3.

© ISO 2016 - All rights reserved
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The minimum average mass of primary increment to be collected, m’, is calculated from Formula (6).
mj=—= (6)
where

ms is the minimum mass of sample (see Table 1);

n is the minimum number of increments taken from the sub-lot (see 4.3.4).

greptly exceed that necessary to make up a sample of the required mass. In some cases, the primary
incfements are therefore divided, either as taken or after reduction, in order to avoid the
sanjple becoming excessive.

most mechanical augers, the mass of primary increment collected [see Formulae (5 a'Ed (6)] will

ass of the

When measuring primary increment variance (see ISO 13909-7:2016, Clause @) at preliminaty stages in
the(design of the sampling scheme, use increment masses that are close to thosé expected to be taken by
the[system. After implementation of the sampling scheme, the precision-ef the result can bg estimated
and adjusted (see ISO 13909-7), by increasing or decreasing the number’of increments in he sample,
keeping the same increment mass.

4.6| Size analysis

in the scope of this part of ISO 13909, the coals to bessampled will exhibit large differerjces in size,
sizg range and size distribution. In addition, the parameters to be determined (percentage fetained on
a particular sieve, mean size, etc.) may differ from ease to case. Furthermore, when sample{ division is
ied, division errors shall be taken into account, whereas they are non-existent if sizing is|performed
without any preceding division.

Take these factors into account when applying the techniques for calculating numbers of incijements for
a particular precision (see 4.3.1 to 4.3.4LIn the absence of any information on increment vafriance etc.,
initjally take 25 increments per sample;

The precision for the particular parameter required shall then be checked and the number of {ncrements
adjysted according to the proeedure described in ISO 13909-7.

Minimization of degradation’ of samples used for determination of size distribution is vital to reduce
biag in the measured (size distribution. To prevent particle degradation, it is essential to|keep free-
fall|drops to a minimium. In addition, some auger samplers utilize a screw device to transport the
sanjple incrementupthe column and this may cause degradation of size. Trial tests should pe made in
accprdance withdhe method given in ISO 13909-8 to determine the degree of degradation.

Thg minimiiw’'masses of sample for size analysis are given in Table 2. The masses have been| calculated
on the basis of the precision of the determination of oversize, i.e. the coal above the nominjal top size.
Pregision for other size fractions will normally be better than this.

© IS0 2016 - All rights reserved 9
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Table 2 — Minimum mass of sample for size analysis

Nominal top size of coal Minimum mass1 foor a precision of | Minimum mass for a precision of
% 2%
mm kg kg
300 54 000 13500
200 16 000 4000
150 6 750 1700
125 4000 1000
U 1 OUU 4UU
75 950 250
63 500 125
50 280 70
45 200 50
38 130 30
31,5 65 15
22,4 25 6
16,0 8 2
11,2 3 0,70
10,0 2 0,50
8,0 1 0,25
5,6 0,50 0,25
4,0 0,25 0,25
2,8 0,25 0,25
5 Methpds of sampling from wagons,’barges and ships
5.1 General
Sampling ffom stationary lots is carried out on a mass-basis only. The methods described in this clduse
are applicdble to railway wagons, road wagons, shallow barges and ships up to a size such that full-
depth sampling can be achieved:-A sub-lot can be one or any number of wagons, an entire barge, sevpral
barges or dne hold of a barge.

5.2 Number of inerements and sub-lots

5.2.1 Gepneral-analysis and moisture samples

The numbgrof sub-lots in the lot and the required number of increments in each sub-lot are calculgted
by the methods given in 4.3.4.

5.2.2 Common sample

Where a moisture sample is to be extracted from a common sample, the initial number of increments
collected shall be that required for general analysis or moisture determination, whichever is the
greater. Increase the mass of each increment or the number of increments if there will not be sufficient
coal left for the general-analysis sample after the removal of the moisture sample in accordance with
ISO 13909-4.
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5.3 Taking the increments

Take increments using a mechanical auger or other suitable full-depth mechanical sampler; the use of
an auger is preferred (see Clause 7). Ensure that the sampler penetrates the full depth of coal and that a
full column of coal is extracted, so that a representative increment is obtained. Large and hard pieces of
coal or rock shall not be pushed aside deliberately when an increment is collected. Do not allow wet coal
to adhere to the sampling equipment.

5.4 Distribution of increments

5.4/]1 Wagons

5.4/1.1 Selection of wagons

If the number of increments required is less than the number of wagons in‘-the sub-lof, take one
inctement from each of that number of wagons. When the number of increments required is greater
than the number of wagons in the sub-lot, the number of increments taken from each wagpn shall be
det¢rmined by dividing the total number of increments by the number ofywagons; if after this division
there is a remainder of increments, these shall be distributed over thé-sub-lot. The selection of wagons
may either be systematic (e.g. every third wagon) or random (see 5.4.4).

5.4{1.2 Position of increments within wagons

Varj the positions of the increments from wagon to wagomnso that all parts are represented jas much as
posgible. There will be locations in wagons that cannot be augured due to getting too close o the sides
or the bed. Thus, all parts may not be accessible. There are various methods of doing this arld different
schemes may be preferred for use with different designs or sizes of wagons.

For|example, the coal surface in the wagon eould be divided into numbered squares, each|side about
1 n}, the number of squares being dependent on the size of the wagon. If only a single irfcrement is
reqpired from each wagon, systematic sampling can be used, i.e. taking increments from thg numbered
squpres in rotation. In all other circumstances, random selection shall be used (see 5.4.4).

5.4/2 Barges

Although barges or even their holds are generally larger than wagons, the method of distribution of
incitements is, in principle} the same. Barges and/or barge-holds shall therefore be samplefl using the
profedures given in 5:3-and 5.4.1.2.

5.4/3 Ships

Sanppling of\stationary coal in the holds of large barges and large ships is impracticable bedause of the
diffjcultyef obtaining a full-depth representative sample. This difficulty increases with [the size of
the Vessel and the normal practlce with large Vessels is to sample the coal from a movmg stream (in
acce acing acing : nee, sampling
from the holds of such vessels is excluded from thls part of ISO 13909

5.4.4 Random selection of increments

Identify all the possible sampling areas (wagons, barges, barge-holds or parts thereof) and number
them. Select the areas to be sampled by one of the following methods:

a) generate a random number for each increment required from a set corresponding to the total
identified;
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or

b) provide a set of numbered discs, one disc corresponding to each sampling area, and then proceed
as follows.

1) When selecting wagons, barges or barge-holds, place the discs in a bag and draw sufficient
discs from the bag to coincide with the total number to be sampled. Attach the selected discs to
a reference board and sample those wagons, barges or holds corresponding to the numbers on
the selected discs.

2) When selecting sampling areas within containers (wagons, barges or holds, see Figure 1), place

P locatlons of the areas across the surface of the coal. To sample the first selected container,

aw sufficient discs from the bag to coincide with the total number of increments te'\be taken
m that container and take an increment from those areas corresponding to thie"numbers
the selected discs. Place these discs in a second bag after use. For the secend container,
low the same procedure by drawing discs from those remaining in the first bag. Continue
th|s process for subsequent containers until all the discs are used up and‘then swap the Bags
over so that discs are drawn from the second bag and placed in the first-bag.

NOTE This procedure ensures that the order of the sampling areas from which increments are tak¢n is
always|different.

1 4 7 10 13 16

2 5 8 11 14 17

3 6 9 12 15 18

Figure 1 — Example of sampling areas within a container

6 Methpds of sampling from stockpiles

Sample a stockpilewhen it is laid down or picked up by the method for sampling of moving streams
described {n ISO.F3909-2. If it is not possible to sample the coal in this way, use the following methqd.

The sampling-of a stockpile in situ usually presents problems in obtaining a representative sample pnd
may be usedomy if itis ot possibie tosampte the coat a5 a Moving Streart.

Stockpiles which are to be sampled from the surface shall be sufficiently compacted to safely bear the
weight of sampling personnel and equipment.

Determine the number of sub-lots in accordance with 4.3.4 and calculate the mass of a sub-lot by
dividing the mass of the lot by the number of sub-lots. Take increments using a mechanical auger (see
Clause 7). Ensure that a full column of coal is extracted, so that a representative increment is obtained,
by using equipment that can penetrate to the bottom of the stockpile. Choose the positions of the
boreholes so that all parts of the stockpile are represented by one of the following methods:

a) divide the surface of the stockpile on a grid basis and take a core from each section of the grid;
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b) carry out an initial ground survey and then take cores across the stockpile on the basis of sampling
from equal volumes of coal.

7 Sampling equipment — mechanical auger

There are few commercially available, power-operated samplers which are suitable for mechanical
sampling of coal. It is essential that any mechanical sampler used is capable of taking full-depth samples.
One such sampler is the mechanical auger. Using an auger for sampling is preferred, but is impractical in
some circumstances, for example, sampling of fuels of large top size.

An fiuger consists of a cylindrical steel tube containing an Archimedian screw, shown in Figure 2, which
is mounted on a structure in such a way that it takes a vertical core from the full depth of tHhe coal. The
pitdh of the screw and the annular gap (the distance between the shaft and the inside-ofthe|tube) shall
each be at least three times the nominal top size of the coal.

Ong particular design of Archimedian screw contains relatively few turns of the)flight, leaving a space
abope the base of the auger which becomes filled with a column of coal during eperation.

An plternative design for a mechanical coal sampler is shown in Figure B8, which is a rotafy cylinder
sanjpler.

All [mechanical sampling equipment shall be checked for bias,in“accordance with 1ISO 1B909-8, by
conjparing samples obtained using the equipment with samples taken by the stopped-belf reference
method.
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4  pitch: 3 x top size
5 annulaf gap: 3 x top.size

Figure 2 — Example of a mechanical auger
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Figure 3 — Example of a rotary cylinder sampler

8 |Handlingand storage of samples

Plage theyincrements or divided increments as quickly as possible in sample containerf and take
appropriate precautions to minimize moisture losses during sampling. Seal the containers ithmediately
aftdr cnmp]ing is rnmp]pfpd

The increments or divided increments from each sub-lot shall be placed in a separate container or set of
containers; if duplicate samples are required, a separate container or set of containers shall be provided
for each duplicate sample.

If common samples or moisture samples are required, the sample containers shall be impervious to
water and vapour and have sufficient mechanical strength to ensure that the integrity of the sample
will not be impaired during removal to the sample preparation site.

If general-analysis test samples are required, the sample containers for such samples shall provide
adequate protection against contamination and loss of sample material.

Moisture samples and common samples shall be kept in a cool, dry place during any storage, and the
moisture content shall be determined as quickly as possible after sample collection.
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