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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO 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
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Hard

coal and coke — Mechanical sampling —

Part 3:
Coal — Sampling from stationary lots

1 Scope

This parf of ISO 13909 specifies procedures for the mechanical sampling of coal from stationary lots,
from wadons, barges, ships and stockpiles. Procedures for sample preparation are given in (SO 13909-4.

This part]is applicable to mechanical sampling from stationary coal lots, to obtain samples from which t
for the dgtermination of moisture, for general analysis including physical and chemical tests, and for size
be prepafed in accordance with the requirements and recommendations set outin\NSO 13909-4.

In this part, the principles and procedures for designing a sampling scheme are'given, together with typic
of applicgtions; in addition, practices for the execution of sampling in different sampling situations are des

methods
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described are limited to those on which it is possible to conduct a test for bias.

hative references
ving normative documents contain provisions which, through reference in this text, constitute g
bf ISO 13909. For dated references, subsequent;amendments to, or revisions of, any of these
bply. However, parties to agreements based-on this part of ISO 13909 are encouraged to inv
of applying the most recent editions of the_.nhormative documents indicated below. For undated
edition of the normative document referred to applies. Members of ISO and IEC maintain
valid International Standards.
9-1:2001, Hard coal and coke “— Mechanical sampling — Part 1: General introduction.
9-2:2001, Hard coal and(cake — Mechanical sampling — Part 2: Coal — Sampling from movin
9-4:2001, Hard coalaitd coke — Mechanical sampling — Part 4: Coal — Preparation of test s:

9-7:2001, Hard.coal and coke — Mechanical sampling — Part 7: Methods for determining the
sample preparation and testing.

9-8:2001y"Hard coal and coke — Mechanical sampling — Part 8: Methods of testing for bias.
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urposes of this part of ISO 13909, the terms and definitions given in ISO 13909-1 apply.
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4 Establishing a sampling scheme

4.1 General

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

a)
b)

c)
d)

e)

f)

)

h)

)

4.2 Conti

4.2.1 Continuous sampling

In continuo
collected from each sub-lot. Theré are as many sample results for the lot as there are sub-lots. The mean
the lot should be of the required-precision but if it is desired to check that the required precision has been aftained, it

is possible 1

4.2.2 Inter

If coal of th
but not fro
from every sub-To

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

Define the lot.

Define

Decide

Determ
ISO 134

Determ
and tes
ISO 134

Establis
precisio

Decide

Ascertajn the nominal top size of coal for the purpose of determining the minimum mass of sample (se

NOTE
may be

Determ

The nominal top size may initially be ascertained by consulting the consignment details, or by visual estim

r assume the precision required (see 44 1)
whether continous or intermittent sampling is to be used (see 4.2).

ne the method of combining the increments into samples and the method of sample-preparg
09-4).

ne or assume the variability of the coal (see 4.4.2 and, if relevant, 4.4.3) and theyariance of pr
ing (see 4.4.4). Methods for determining variability and variance of preparation’ and testing are
09-7.

h the number of sub-lots and the number of increments per sub-lot-required to attain the
N (see 4.4.5).

Lpon the sampling interval, in tonnes.

erified, if necessary, by preliminary test work.

ne the minimum average increment mass (sege4:6).

huous and intermittent sampling

Is sampling, every sub-lotjis sampled and the same minimum number of increments (see 4

0 do this by using-thé procedures of replicate sampling described in ISO 13909-7.

Mittent sampling

others. This is called intermittent sampling. The same minimum number of increments shall
at 1s sampled (see 4.4.5.3). The sub-Tots 1o be sampled sha

€ chosen at random, unless it can

b same type is sampled regularly, it may be satisfactory to collect increments from some of thg

tion (see

bparation
 given in

b desired

b 4.5).

ation, and

4.5.2) is
result for

b sub-lots
be taken

be demonstrated that no bias, for example as a result of time-dependent variance, is introduced by choosing sub-lots
systematically. Such demonstration shall be repeated from time to time and at random intervals.

There are as many sample results per lot as there are sub-lots sampled, but because some sub-lots are not sampled,
it is not possible to say whether the average of these results will have the required precision for the lot unless
information about the variation between sub-lots is available. This can be obtained by following the procedure
described in ISO 13909-7. If the variation between sub-lots is too large, it may be necessary to introduce continuous
sampling to achieve the desired precision.

Any use of intermittent sampling shall be agreed between contracting parties and shall be recorded in the sampling
report.
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4.3 Design of the sampling scheme

4.3.1 Material to be sampled

The first stage 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 both the producer and the
customer. It is essential to ascertain exactly at what stage in the coal-handling process the sample is required and,
as far as practicable, to design the scheme accordingly. In some instances, however, it may prove impracticable to
obtain samples at the preferred points and, in such cases, a more practicable alternative is required.

4.3.2 Dipision of lots

A lot may be sampled as a whole or as a series 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 bg necessary to divide a lot into a number of sub-lots in order to improve the precision of the results.

For lots S
for each.

ampled over long periods, it may be expedient to divide the lot into a.sefies of sub-lots, obtaining a sample

4.3.3 Piecision of results

After the|precision has been decided, the number of sub-lots.'and the minimum number of increments per sub-lot

collected
determin

For singl
sampling

At the stg
with 4.4.
precision

If any su
determin
reason t
determin
errors, e

shall be determined as described in 4.4.5, and, the average mass of the primary increme
bd as described in 4.6.

b lots, the quality variation shall be assumed as the worst case (see 4.4.2 and 4.4.3). The
achieved may be measured using the procedure of replicate sampling (see 1ISO 13909-7).

irt of regular sampling of unknown coals, the worst-case quality variation shall be assumed, in
P, 4.4.3 and 4.4.4. When sampling is in operation, a check may be carried out to confirm that
has been achieved, using the procedures described in ISO 13909-7.

bsequent change ingprecision is required, the number of sub-lots and of increments shall be
ed in 4.4.5 and the-precision attained shall be rechecked. The precision shall also be checked if
D suppose thatthe variability of the coal being sampled has increased. The number of
ed in 4.4.5 applies to the precision of the result when the sampling errors are large relative tq
g. moistureHowever, in some tests, the testing errors are themselves large. In this case

ts shall be

precision of

accordance
the desired

changed as
there is any
increments
the testing
L it may be

necessatly to formwo or more test portions from the sample and use the mean of the determinations to give a better
precision].

4.3.4 Bias of results

It is 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 4.6).

When collecting samples for moisture determination from lots over an extended period, it may be necessary to limit
the standing time of samples by dividing the lot into a number of sub-lots (see 4.4.5.1).

When a coal sampling scheme is implemented, it shall be checked for bias in accordance with the methods given in
ISO 13909-8.
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4.4 Precision of sampling

4.4.1 Precision and total variance

In all methods of sampling, sample preparation and analysis, errors are incurred and the experimental results
obtained from such methods for any given parameter will deviate from the true value of that parameter. While the
absolute deviation of a single result from the “true” value cannot be determined, it is possible to make an estimate of
the precision of the experimental results. This is the closeness with which the results of a series of measurements
made on the same coal agree among themselves, and the deviation of the mean of the results from an accepted
reference value, i.e. the bias of the results (see 1SO 13909-8).

It is possibl¢ to design a sampling scheme by which, in principle, an arbitrary level of precision can be achigved.

The requirdd overall precision on a lot should be agreed between the parties concerned. In the.absence of such
agreement,|a value of one tenth of the ash content may be assumed.

The theory pf precision is given in ISO 13909-7. The following equation is derived:

Mo (1= ) Vi 4+ Voo
u

where

= is the estimated overall precision of sampling, sample preparation and testing for the lot at a 95 % confidence
level, expressed as percentage absolute;

\4 is the primary increment variance;

n is the number of increments per sub-lot;

U is tHe number of sub-lots actually sampled;
m is the number of sub-lots in the lot;

Vin is the sub-lot variance;

Ver is the preparation and testing variance.

For continupus sampling, wherevii = m, equation (1) is simplified as follows:

Viiw
po—of/ T @
TR

ity ©of a coal of a type not prevrously sampled is requrred then in order to devrse a samplrng scheme,
assumptions—re 5 . v 4 y eved for a
particular lot by the scheme devrsed can be measured by the procedures glven in ISO 13909 7.

4.4.2 Primary increment variance

The primary increment variance, V|, 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.

4 © 1SO 2001 — All rights reserved
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NOTE For many coals, the increment variance for ash is higher than that for moisture and hence, for the same precision, the
number of increments required for the general analysis sample will be adequate for the moisture sample and for the common
sample.

The value of the primary increment variance, V}, required for the calculation of the precision using equation (1) can
be obtained by either

a) direct determination on the coal to be sampled using one of the methods described in ISO 13909-7, or

b) assuming a value determined for a similar coal from a similar coal handling and sampling system.

If neither of these values is available, a value of V; = 20 for ash content can be assumed initially and checked, after
the samp

tmgtas beenrcarried out; using one of themethods described mtSO-13969-7-

4.4.3 Sib-lot variance

The sub-|ot variance, Vy,, is influenced by the same factors as the primary increment variance'but to a legser degree.
If the suby-lot variance is known from previous experience, this may be used. If conditions-permit, the sub4lot variance
may be determined by the methods described in 1ISO 13909-7. In all other circumstances, a sub-lot variance of 5

shall be assumed initially.

4.4.4 Pieparation and testing variance

The valu
can be o

b of the preparation and testing variance, Vpr, required for the‘calculation of the precision using
btained by either

pquation (1)

a) direcf determination on the coal to be sampled using one_efthe methods described in ISO 13909-7, [or

b) assuming a value determined for a similar coal from a similar sample-preparation scheme.

If neither
preparati

of these values is available, a value of 0,2 for‘ash content can be assumed initially and checked, after the

bn and testing has been carried out, using.ene of the methods described in ISO 13909-7.

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

4.45.1 General

The num
the qualif
one sam
order to
procedur|

Another

ber of increments taken_from a lot in order to achieve a particular precision is a function of the

y of the coal in theot; irrespective of the mass of the lot. The lot may be sampled as a whole,
ble, or divided inte @ number of sub-lots resulting in a sample from each. Such division may be 1
achieve the ¢equired precision, and the necessary number of sub-lots shall be calculate
b given in 4)4:5.2 or 4.4.5.3, as appropriate.

the incre
factors s

I::h as the time taken to collect samples, ambient temperature and humidity conditions, the eass

mportant reason for dividing the lot is to maintain the integrity of the sample, i.e. to avoid bias
enty, particularly in order to minimize loss of moisture due to standing. The need to do this is dq

variability of
resulting in
ecessary in
1 using the

after taking
pendent on

e 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:

a) for convenience when sampling over a long period,;

b) to keep sample masses manageable.

Establish the number of sub-lots and number of increments required per sub-lot in accordance with 4.4.5.2 or
4.4.5.3, as appropriate.

© 1SO 2001 - All rights reserved
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NOTE The formulae given in 4.4.5.2 and 4.4.5.3 will generally give an overestimate of the required number of increments. This
is because they are based on the assumption that the quality of coal varies in a random manner. In addition, because a certain
amount of preparation and testing is required when measuring the increment variance or the sub-lot variance, the preparation and
testing errors are included more than once.

The designer of a sampling scheme should cater for the worst case anticipated and will then tend to use higher values for V| and
Vi 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 is calculated using the procedures given in 4.4.5.2 and 4.4.5.3.

4.45.2 Continuous Qampling
Determine the minimum number of sub-lots required for practical reasons (see 4.4.5.1).

Estimate thp number of increments in each sub-lot for a desired precision from the following eguation [obtained by
transposing| equation (2)]:

PLZ — 4VpT

A value of infinity or a negative number indicates that the errors of preparation and testing are such that thg required
precision cannot be achieved with this number of sub-lots. In such cases;or'if n is impracticably large, incfease the
number of qub-lots by one of the following means.

a) Choose|la number corresponding to a convenient mass, recalculate n from equation (3) and repeat thi$ process
until thel value of n is a practicable number.

b) Decide pn the maximum practicable number of increments per sub-lot, n;, and calculate m from the|following
equatiof.

4Vi + 4ny Vpr

m =
n1P|_2

(4)

Adjust m upwards, if necessary, to a cgnvenient number and recalculate n.
Take n as 10 if the final calculated value is less than 10.

Examples gdf calculations far'eontinuous sampling from stationary lots are given in annex A.

4.4.5.3 Intermittent\sampling

Initially decjde-on the number of sub-lots, m, and the minimum number, u, required to be sampled for| practical
reasons (see#45%):

Estimate the number of increments for a desired precision in a lot from the following equation [obtained by
transposing equation (1)]:

4V

n

©®)

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 cases, or if n is impracticably large, increase the
number of sub-lots by one of the following means.

6 © 1SO 2001 - All rights reserved
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a) Choose a larger value for u, the number of sub-lots actually sampled, recalculate » and repeat this process until
the value of n is a practicable number.

b) Decide on the maximum practicable number of increments per sub-lot, n;, and calculate u from the following
equation:

u =

im <?’LK;:_ + Vm + VPT)
mP? + 4V,

Adjust m upwards, if necessary, to a convenient number and recalculate n from equation (5).

(6)

Take n a

Example

4.5 Mir

For most|
limited by

The mini
paramete
stages o
precision

Values fd
the coal
CSIRO 1
moisture
minimum

The mini
from the

where

=

Mmso

qg

Pr

When a
paramete

Ii 02\’
F s 0 P

5 10 if the final calculated value is less than 10.

5 of calculations for intermittent sampling from stationary lots are given in annex A.

imum mass of sample

parameters, particularly size analysis and those that are particle-size related, the precision of
the ability of the sample to represent all the particle sizes in the mass ©f,coal being sampled.

mum mass of a sample is dependent on the nominal top size of the coal, the precision reqy

f preparation. The attainment of this mass will not, in itself) guarantee the required precisidg
is also dependent on the number of increments in the sample and their variability (see 4.4.5).

r the minimum mass of samples for general analysis t@’reduce the variance due to the particulg
fo 0,01, corresponding to a precision of 0,2 % with.regard to ash, are given in column 2 of 1
bport [1]). Column 3 of Table 1 gives the corresponding minimum masses of divided samp
analysis, which are approximately 20 % of theymiinimum masses for general analysis, subject to
of 0,65 kg.

mum mass of sample, g, for other deésired levels of precision for determination of ash may b
following equation:

the minimum-mass of sample specified in Table 1 for a given nominal top size;

the required precision, with regard to ash, due to the particulate nature of the coal.

the result is

ired for the

r concerned and the relationship of that parameter to particle~size. Some such relationship alpplies at all

n, because

te nature of
[able 1 (see
es for total
an absolute

e calculated

()

coalistregularly sampled under the same circumstances, the precision obtained for all the reqdiired quality

shall not

rs-shall be checked (see ISO 13909-7) and the masses may be adjusted accordingly. However, [the masses

be reduced below the minimum reqwrements laid down In the relevant analy5|s standards.
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When preparing coal to produce samples for multiple use, account shall also be taken of the individual masses and
size distribution of the test samples required for each test.

Table 1 — Minimum mass of sample for general analysis and determination of total moisture content

General-analysis Samples for determina-
Nominal top size of coal samples and common tion of total moisture
samples content
mm kg kg
300 15 000 3 000
200 5400 1100
150 Z 600 500
125 1700 350
90 750 125
75 470 95
63 300 60
50 170 35
45 125 25
38 85 1z
315 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 —
1,0 0,10 —
NOTE 1 The masses for. the, general analysis and common samples have been determined to
reduce the variance due. tothe particulate nature of coal to 0,01, corresponding to a precision of
0,2 % ash.
NOTE 2 Extraction’ of the total-moisture sample from the common sample is described in
1SO 13909-4.,
4.6 Mass|of primary\increment
The mass, fn,, in'kilograms, of an increment taken by a mechanical auger (see clause 7) from a stationary lot of coal
can be calcplated from equation (8):

wd?l
my =~ -t ®)
where
d is the diameter of the auger tube, in metres;
l is the depth of penetration of the the auger, in metres;
p is the bulk density of the coal, in kilograms per m®.
8
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The minimum average mass of primary increment to be collected, m/, is calculated from equation (9):

/
m = —

where

ms

n

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

3:2001(E)

©)

With mo
exceed t
therefore|

When mé
of the s
implem
ISO 139(
mass.

4.7 Siz

Within th
and size
size, etc.
into acco

Take the
precision
25 incren

The preg
Minimiza]
measure

tests shoj

The mini

:Hation of the sampling scheme, the precision of the result can\be estimated and ad

the miimmum number or Increments taken rrom the sub-lot (see 4.4.5).

5t mechanical augers, the mass of primary increment collected [see equations (8) and~(9)]

divided, either as taken or after reduction, in order to avoid the mass of the samplé-becoming ¢

Pasuring primary increment variance (see ISO 13909-7:2001, clause 6) at preliminary stages i
pling scheme, use increment masses that are close to those expected.to be taken by the s

9-7), by increasing or decreasing the number of increments in the~sample, keeping the sam

e analysis

b scope of this part of ISO 13909, the coals to be sampled will exhibit large differences in size
distribution. In addition, the parameters to be determined (percentage retained on a particular

may differ from case to case. Furthermore, when sample division is applied, division errors sh
unt, whereas they are non-existent if sizing-is performed without any preceding division.

e factors into account when applying:the techniques for calculating numbers of increments for
(see 4.4.1 to 4.4.5). In the absence of any information on increment variance etc., i
nents per sample.

lion of degradation of samples used for determination of size distribution is vital to reduce
[ size distribution. To prevent particle degradation, it is essential to keep free-fall drops to a mi
uld be made'in accordance with the method given in ISO 13909-8 to determine the degree of d

mum.masses of sample for size analysis are given in Table 2. The masses have been calcul

basis of the-precision of the determination of oversize, i.e. the coal above the nominal top size. Precisi

size fract

will greatly

hat necessary to make up a sample of the required mass. In some cases, the primary incfements are

Xcessive.

the design
stem. After
usted (see
b increment

size range
sieve, mean
all be taken

a particular
nitially take

sion for the particular parameter required shall then be checked and the number of increments adjusted
according to the procedure deseribed in ISO 13909-7.

bias in the
nimum. Trial
egradation.

ated on the
on for other

ions will normally be better than this.

5 Methods of sampling from wagons, barges and ships

5.1 General

Sampling from stationary lots is carried out on a mass-basis only. The methods described in this clause are
applicable 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 nhumber of wagons, an entire barge, several barges or one hold of a barge.
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Table 2 — Minimum mass of sample for size analysis

Nominal top size Minimum mass for a Minimum mass for a
of coal precision of 1 % precision of 2 %
mm kg kg
300 54 000 13 500
200 16 000 4 000
150 6 750 1700
125 4 000 1000
90 1 500 400
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

5.2 Number of increments and sub-lots

5.2.1 Gengral analysis and moisture samples

The numbgr of sub-lots in the lot and-the required number of increments in each sub-lot are calculatged by the

methods giyen in 4.4.5.

5.2.2 Common sample

Where a mxisture sampleglis+to be extracted from a common sample, the initial number of increments collegted shall

be that req

ired for general analysis or moisture, whichever is the greater. Increase the mass of each incjement or

the number]|of increments if there will not be sufficient coal left for the general-analysis sample after the removal of
the moistur¢ sample in accordance with ISO 13909-4.

5.3 Takingtheimncrenments

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.

10
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5.4 Dis

541 W

ISO 13909-

tribution of increments

agons

5.4.1.1 Selection of wagons

3:2001(E)

If the number of increments required is less than the number of wagons in the sub-lot, take one increment 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 wagon shall be determined by dividing the total number of increments

by the nt

mber of wagons:; if after this division there is a remainder of increments_these shall he distribu

ed over the

sub-lot. T

54.1.2

Vary the
various
wagons.

he selection of wagons may either be systematic (e.g. every third wagon), or random (see 5.4,1

Position of increments within wagons

positions of the increments from wagon to wagon so that all parts are correetlyorepresented
hethods of doing this and different schemes may be preferred for use with‘different designs

For exal
number
wagon,

circumstances, random selection shall be used (see 5.4.4).

ple, the coal surface in the wagon could be divided into humbered“squares, each side abq
f squares being dependent on the size of the wagon. If only a single increment is requireq
stematic sampling can be used, i.e. taking increments from thet\numbered squares in rotation

).

. There are
or sizes of

ut 1 m, the
from each
In all other

ments is, in

jons and of
of the coal,

difficulty of
the normal
9-2) at port
ed from this

5.4.2 Barges

Although|barges or even their holds are generally larger than'wagons, the method of distribution of increg
principle | the same. Barges and/or barge-holds shall therefore be sampled using the procedures given in 5.3 and
5.4.1.2.

5.4.3 Ships

Subclaudes 5.4.1 and 5.4.2 describe the use of a mechanical auger for sampling from the holds of wa
barges, ije. those which have dimensjdhs such that the conditions of sampling, especially to the full depth
are comparable to those prevailing-when sampling from rail wagons.

Sampling of stationary coal in-the holds of large barges and large ships is impracticable because of thg
obtaining a full-depth representative sample. This difficulty increases with the size of the vessel and
practice with large vessels«is to sample the coal from a moving stream (in accordance with ISO 1390
facilities gluring loading.or'unloading operations. Hence sampling from the holds of such vessels is exclud
part of ISO 13909,

5.4.4 Randomi 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; 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 the discs in
a bag close to the sampling point and provide a diagram on a fixed board showing the locations of the areas
across the surface of the coal. To sample the first selected container, draw sufficient discs from the bag to

© 1SO 2001 - All rights reserved
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coincide with the total number of increments to be taken from that container and take an increment from
those areas corresponding to the numbers on the selected discs. Place these discs in a second bag after
use. For the second container, follow the same procedure by drawing discs from those remaining in the first
bag. Continue this 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 taken is always different.

6 Metho

Sample a s
ISO 13909-

NOTE The
if it is not poq

Stockpiles

1 A 1 10 13 16
2 5 8 11 14 11
3 6 9 12 15 18

ds of sampling from stockpiles

sible to sample the coal as a moving stréam.

sampling pgrsonnel and equipment.

Determine the number of sub-lots\in’accordance with 4.4.5 and calculate the mass of a sub-lot by dividing

the number of sub-lots. Take increments using a mechanical auger (see clause 8). Ensure that a full
pal is extractedsso-that a representative increment is obtained, by using equipment that can pe
bf the stockpile’-Choose the positions of the boreholes so that all parts of the stockpile are repres

of the lot by
column of ¢
the bottom

one of the fi

a) divide the surface of the stockpile on a grid basis and take a core from each section of the grid; or

bllowing methods:

b) carry ol

Figure 1 — Example of sampling areas withinda container

tockpile when it is laid down or picked up by-the method for sampling of moving streams deg
D. If it is not possible to sample the coal in thistway, use the following method.

sampling of a stockpile in situ usually presents problems in obtaining a representative sample and may be|

vhich are to be sampled from.the surface shall be sufficiently compacted to safely bear the

t@n initial ground survey and then take cores across the stockpile on the basis of sampling fr

cribed in

used only

weight of

the mass

hetrate to
sented by

bm equal

volumesoftoat:

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 auger consists of a cylindrical steel tube containing an Archimedian screw (see Figure 2) which is mounted on a
structure in such a way that it takes a vertical core from the full depth of the coal. The pitch of the screw and the

12
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annular gap (the distance between the shaft and the inside of the tube) shall each be at least 3 times the nominal top
size of the coal.

One particular design of Archimedian screw contains relatively few turns of the flight, leaving a space above the base
of the auger which becomes filled with a column of coal during operation.

All mechanical sampling equipment shall be checked to ensure freedom from relevant bias in accordance with
ISO 13909-8, by comparing samples obtained using the equipment with samples taken by the stopped-belt reference
method.

L \
Key
1 Tapered flights
2 \uger tube
3 Ul flights \
4 Pitch: 3»X" top size 5
5 \nnular gap: 3 X top size

Figure 2 — Example of a mechanical auger

8 Handling and storage of samples

Place the increments or divided increments as quickly as possible in sample containers and take appropriate
precautions to minimize moisture losses during sampling. Seal the containers immediately after sampling is
completed.

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 respectively.
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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, whereas they need not be impervious to water and
vapour.

Moisture samples and common samples shall be kept in a cool, dry place during any storage, and the moisture shall

be determined as quickly as possible after sample collection.

The sampldn each sample container shall be fully and permanently identiflable. Tt IS recommended that, for this
purpose, the container be provided with two waterproof tags, each marked by means of waterproof ink with-adequate
identifying information, one tag being placed on the outside of the container and one being placed inside the
container; if a plastic inner liner is used, the latter tag should be placed inside this liner.
When using a mechanical auger, unusually large increments are collected. Immediately aftef. taking the ingrements,
they should|be prepared to manageable size using an on-line or off-line preparation facility>These facilities $hould be
shown to bg free from relevant bias.
9 Sample preparation
Sample preparation shall comply with the requirements of ISO 13909-4.
10 Minimization of bias
10.1 Caupes of bias
The test resgults obtained from samples may be biased. for a number of reasons. The causes of bias resulting from
operation of the sampling equipment and the actions'to"be taken to minimize them are given in a) to c) belgw.
a) Impropegr operation
Inspection and/or measurement of thewoperating parameters shall be documented to verify compliance with the
sampling plan, as well as the systemspecifications.
b) Impropgr maintenance
Mainterfance of the sampler Components shall be scheduled and documented by hours of use. Speciallattention
shall bg given to the maintenance of items that wear and/or need adjustments. For example, seals may wear
causing| material to he)lost or drying to occur.
c) Improper cleaning
The mechanical sampling system shall be cleaned between lots to avoid sample contamination. Accagss to the
interior pfthe system components is therefore essential.

10.2 Checking for precision and bias

The precision of sampling shall be checked using the methods described in 1SO 13909-7 and, if necessary,
adjustments made to the number of increments and/or sub-lots to achieve the specified precision. To this end, the
scheme shall be designed so that increments can be processed separately and included alternately in at least two
samples to produce replicate samples. It is not permitted to prepare duplicate samples from a humber of increments
already compounded.

The mechanical sampler shall be checked for bias by comparing the analysis of a sample taken by stopped-belt
sampling and off-line preparation with that taken from the same coal by the mechanical system (see ISO 13909-8).
This is of particular importance when moisture is to be determined on the crushed sample.
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If preparation components are added to the sampler, they shall also be checked for bias.

11 Verification

Proper design shall be verified prior to installation and use. After installation, proper design shall be verified by
conducting a bias test of the sampling scheme in accordance with ISO 13909-8.

Sampling plants should be rechecked for bias at predetermined intervals as part of a routine maintenance plan, to
ensure that they remain free from bias.

NOTE The—time—intervals—betw
modificatipn/alteration of the system.

and on any
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