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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting>Publication as an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 3170 was prepared by Technical Committee ISO/TC 28, Petroleum products and lubricants,
Subcommitte¢ SC 3, Static petroleum measurement.

This third edjtion cancels and replaces the second edition (1IS@-3170:1988), which has been techpically
revised.

The principal fechnical changes include the addition of
— procedurgs for tank sampling under restricted ahd-closed system conditions, and

— procedurgs for the taking of manual spot samples from pipelines containing high vapour pressure liquids.

iv © ISO 2004 — All rights reserved
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Introduction

This International Standard may be applied in combination with ISO 3171.

The purpose of this International Standard is to standardize conditions for obtaining a sample of liquid/semi-
liquid hydrocarbons from a tank, drum or pipeline by manual means. If the hydrocarbon to be sampled is of
non-homogeneous character showing significant variations in composition or containing sediments and water,
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es taken manually should not be expected to be representative, but may enable the,d
peneity to be assessed and estimates of quality and quantity to be made.

Hures are specified which minimize or eliminate losses of light ends from samples. Sug

rocedures specified are intended to provide samples for the following purposes:

e determination of the liquid/hydrocarbon quality;

e determination of the water content;

e determination of other contaminants that are not considered to be part of the liquid trans
sampling conditions for purposes a), b) and c) are inconflict, separate samples are require

ing procedures for tank contents that are not homogeneous are specified that enable the ¢
peneity to be assessed and estimates of quality and quantity to be made.

dures for the tank sampling of liquid hydrocarbons under inert gas pressure are included,
ques for sampling from tanks which-are’ equipped with vapour emission control systems.

cognized that, in many countries, some or all of the items covered by this International Stg
t of mandatory regulations/imposed by the laws of those countries. In cases of conflict
btory regulations and this(Infernational Standard, the former prevail.

during handling or transfer of samples, thereby making them non-representative\of the bulk.
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Petroleum liquids — Manual sampling

1

Scope
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NOTE
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The f
refere

hternational Standard specifies the manual methods to be used for obtaining samples-ofxl
hydrocarbons, tank residues and deposits from fixed tanks, railcars, road vehicles{ship
and cans, or from liquids being pumped in pipelines.

ies to the sampling of petroleum products, crude oils and intermediate products, which
at or near atmospheric pressure, or transferred by pipelines, and are handled’as liquids at
ear ambient up to 200 °C.

ampling procedures specified are not intended for the sampling of spéecial petroleum prodd
(ISO 4257), liquefied natural gases (ISO 8943) and gaseousnatural gases (ISO 10715).

nternational Standard refers to existing methods of sampling and the type of equipment prg
owever, not intended that it should exclude the use of new equipment not yet developed fi
rovided that such equipment enables samples to be.obtained in accordance with the req

jures of this International Standard.

For the purposes of this International Standard, the term “% (m/m)” is used to represent the mag

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited' applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 1

ISO 2
accep

ISO 3

DO8 (all parts), Petroleum industry — Terminology

B59-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling plan
fable qualitydimit (AQL) for lot-by-lot inspection

1711988, Petroleum liquids — Automatic pipeline sampling

quid or semi-
5 and barges,

are stored in
temperatures

cts which are

bject of other International Standards, such as electrical insulating oils (IEC 60475), liquefied petroleum

sently in use.
br commercial
irements and

s fraction.

ht. For dated
e referenced

s indexed by

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1998 and the following apply.

3.1

acceptable quality level

AQL

maximum per cent defective (or the maximum number of defects per hundred units) that, for purposes of

sampl

ing inspection, can be considered satisfactory as a process average
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3.2

all-level sample
sample obtained with an apparatus which accumulates the sample while passing in one direction only through
the total liquid height, excluding any free water

3.3

automatic sampler
device used to extract a representative sample from the liquid flowing in a pipe

NOTE
measuring devi

ce, and a sample receiver.

The automatic sampler generally consists of a probe, a sample extractor, an associated controller, a flow

3.4

batch
collection of p
or of a single

3.5
bottom samg
spot sample t

See Figure 1.
3.6
bottom wate

spot sample ¢

3.7

closed sampling

process of ta
tank contents

ackages containing a product of a single type and composition and of a single manufactur
felivery

le

hken from the product at or close to the bottom of a tank or container

F sample
f free water taken from beneath the petroleum in a tank

King samples within a tank under closed conditions, which does not permit the release
or vapour to the atmosphere

3.8

composite s
sample obtai
representativ

3.9
dipper samp
sample obtair

definite volunje from the full‘cross-section of the stream at regular time intervals for a constant time 1

flow, or at tim

I

mple
ed by combining a number of, spot samples in defined proportions so as to obtain a
of the bulk of the product

e
ed by placing a dipper or other collecting vessel in the path of a free-flowing stream to co
b intervals varied in proportion to the flow rate

s method-is'normally restricted to sampling petroleum coke from conveyor belts.

ed lot,

pf any

ample

llect a
ate of

NOTE Thi
3.10
drain sampl

sample obtained from the water draw-off valve on a storage tank

NOTE

3.1
floating roof

sample

Occasionally, a drain sample may be the same as a bottom sample, for example, in the case of a tank car.

spot sample taken just below the surface to determine the density of the liquid on which the roof is floating

3.12
grease samp

le

spot sample obtained by scooping or dipping a quantity of soft or semi-liquid material from a container

© ISO 2004 — All rights reserved
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3.13

integrity of the sample

condition of being complete and unaltered, i.e. the sample being preserved with the same composition as
when it was taken from the bulk of the liquid

3.14
lower sample
spot sample taken at a level of five-sixths of the depth of liquid below the top surface

See Figure 1.
3.15

middle sample
spot sample taken at a level of one-half of the depth of liquid below the top surface

See Fjgure 1.

3.16
mixen
device which provides a homogeneous mixture of the liquid within a pipeline-er container in order to obtain a
repregentative sample

3.17
open sampling
process of taking traditional samples within a tank via an open gauge hatch or gauging access p@int

NOTE If the tank ullage space is pressurized, it will normally be necessary to use other (closel or restricted)
procedures to avoid de-pressurizing the tank and the consequent loss of volatile organic compounds (VOC#).

3.18
per cént defective
one hundred times the number of defective units of product contained in any given quantity of ufits of product
divided by the total number of units of product inspected, i.e.:

number of defectives

per cent defective = —
number{of units inspected

3.19
portable sampling device
PSD
housing designed 10_provide a gas-tight connection to a vapour-lock valve, which contains g restricted or
closed system sampler and is fitted with a tape or cable winding mechanism for lowering and|retrieving the
sampler

3.20
representative sample
sample having its physical or chemical characteristics identical to the volumetric average characteristics of the
total volume being sampled

3.21

residues and deposits

organic and inorganic matter, together with any water dispersed within it, which has separated from the liquid
and either fallen to the bottom of the tank containing the liquid, or been left in the tank after the liquid has been
pumped out

© 1SO 2004 - All rights reserved 3
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3.22

restricted sampling

process of taking samples within a tank using equipment which is designed to substantially reduce or
minimize the vapour losses that would occur during open sampling, but where the equipment is not completely
gas-tight

3.23

running sample

sample obtained with an apparatus which accumulates the sample while passing in both directions through
the total liquid height, excluding any free water

3.24
sample conditioning
mixing necespary to homogenize the sample during sample handling in preparation for subsampling gnd/or
analysis

3.25
sample handling
any conditioning, transferring, dividing and transporting of the sample

NOTE Saple handling includes transferring the sample from the primary sampling device to any secpndary
container, and the transferring of subsamples to the laboratory apparatus in which it is {0 be analyzed.

3.26
sample size
number of samples to be drawn from a batch to determine its acceptability as given in sampling plans

3.27

skim sample
surface sample
spot sample thken from the surface of the liquid

See Figure 1.

3.28
spot sample
sample taken|at a specific location in a(tank or from a flowing stream in a pipe at a specific time

3.29
static mixer
mixing device| having no maving parts and located within a pipe or tube

NOTE The effectiveriess of the static mixer depends on the kinetic energy of the moving liquid for the pnergy
required to mix|the liquid:

3.30
still-well
guide pole
still-pipe
sounding-pipe

stand pipe

vertical cylindrical pipe built into a tank to permit gauging operations while reducing errors arising from
turbulence or agitation of the liquid

NOTE 1 Samples taken from unperforated or unslotted still-wells should not be used for custody transfer applications,
see 7.2.1.3.

NOTE 2  Still-wells may also be found on ships and barges.

4 © ISO 2004 — All rights reserved
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suction-level sample

outlet
sampl

See F

NOTE

3.32
sump

sample
e taken at the lowest level from which liquid hydrocarbon is pumped from the tank

igure 1.

In determining this level, appropriate allowance is made for any fittings within the tank such as swing-arm,
suction baffle or internal bend.

sample

spot s

3.33

ample taken from within a sump

suspénded water

water jwithin the oil that is finely dispersed as small droplets

NOTE It may, over a period of time, either collect as free water or become dissolved water, de
conditipns of temperature and pressure prevailing.

3.34

tap sample

tank-gide sample

spot sample taken from a sample tap on the side of a tank

3.35

test portion

portioh of a sample or subsample that is introduced into'the analytical test apparatus
3.36

top sample

spot sample obtained 150 mm below the top-surface of the liquid

See Fjgure 1.

3.37

total ywater

sum df all the dissolved, suspended and free water in a cargo or parcel of oil

3.38

ullage

empty capacityteft in a fixed volume sample receiver/container above the liquid surface

See F

3.40

igure 1.

vapour-lock valve

vapou

r control valve

ending on the

device fitted to the top of vapour-tight or pressure tanks to permit manual measurement and/or sampling
operations to be carried out without loss of pressure

© 1SO 2004 - All rights reserved
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3.41

zone sample

core sample

flow-through sample

sample taken as that part of the liquid column which is trapped within the whole height of a sampler when it is
sealed at a single spot location within a tank, after having been fully flushed as it was lowered to that position

I T_ e 2
3 X &
X5
__1Xx6 X7
X8 |

9
Key
1 top samplg 6 suction level or outlet sample
2 surface of pil 7 lower sample
3 skim sample 8 bottom sample
4 upper sample 9 sump sample
5 middle sanpple

Figure 1 — Examples of spot sample positions

4 Principles
4.1 To ensure that samples submitted for examination are as representative as possible of the liquid being
sampled, the necessary precautions are given. These depend on the characteristics of the liquid, the tank,

container or pipeline from which the sample is being obtained, and the nature of the tests to be carried out on
the sample.

Two basic manual sampling methods are available:
— tank sampling (static sampling);

— pipeline sampling (dynamic sampling).

6 © ISO 2004 — All rights reserved
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When a batch is received or consigned, either tank or pipeline sampling, or both, may be possible. However, if
both methods are used, the two sets of samples shall not be mixed.

4.2

Tank sampling is commenced when the contents of the tank are at rest. The following types of samples
are normally taken for analysis:

a) upper, middle and lower samples, or

b)

upper, middle and suction-level (outlet) samples.

If tests on these samples show that the contents of the tank are homogeneous, they may be combined, in

propo

If the

to dra
blendi
corres
of the

Other

As bo
othery
avera

NOTE
hydrog
be feq
ullage
necess
loss o
restrict

NOTE

systen) conditions. A closed system exists when the operations do not permit the direct exposure and/or|

tank c
closed
from
discon

A

q

NOTE
operat
that w

not completely gas-tight.

4.3
sampl

tion to the volume that each sample represents_for further tests

fests on these samples show that the contents of the tank are non-homogeneous, it-may
v spot samples from more than three levels and either a composite sample is prepated for
ng would impair the integrity of the sample, each sample is analysed separatély and th
ponding to the composite sample is calculated. In this calculation, allowancetis ‘made for
oil represented by each sample. Examples of spot sample positions are shown in Figure 1

methods are a running sample or an all-level sample.

th these methods only result in a single sample, they cannot be used to assess the ho
vise) of a tank’s contents. Running and all-level samples are commonly taken and used to
je quality of a tank's contents.

1
arbons or other volatile organic compounds (VOCs) into thie.atmosphere. In these circumstances, it V
Sible to use traditional open sampling procedures viai\an”open gauge hatch or gauging access p
space is pressurized, and/or the tank forms part;of a vapour balancing/recovery system, it w
ary to use closed or restricted sampling procedures-to avoid de-pressurizing the tank and minimize
VOCs. If the vapour from the tank contentscis hazardous, it will also normally be necessary to
ed sampling procedures to minimize the risk, of*environmental impact.
2  Closed sampling is the process (of staking samples within a tank using closed sampling devics
bntents to atmosphere. Manual €lased sampling is therefore normally carried out via a vapour-locK
sampling device that provides a)gas-tight seal when in use. In order to ensure that no residual vap
closed system, special facilities may be provided to displace any vapour held up within the
hecting the sampling device from the vapour-lock valve.

3 Restricted sampling is the process of taking samples within a tank using a restricted samplin
bd via a vapour-lock valve. Restricted equipment is designed to substantially reduce or minimize the
uld occur during-open sampling, but may still allow a small quantity of vapour to escape because tH

To obtain a representative sample of a batch/parcel transfer quantity being pumped in 3
eiS drawn using an automatic sampling device in accordance with ISO 3171. On occasid

be necessary
analysis or, if
b composition
he proportion

mogeneity (or
determine the

Safety and environmental regulations may restrict tank,sampling operations which can result in the release of

vill not normally
bint. If the tank
ill normally be
he consequent
use closed or

s under closed
release of any
valve, using a
our is released
device prior to

j device that is
vapour losses
e equipment is

pipeline, the
ns, it may be

nece

sary to__take dyn:\mir‘ pipnlinp Qnmplpe mnnllnlly These are annf quplpc and

representative of the bulk (see 7.4).

5 Apparatus

5.1

General

may not be

All sampling devices shall be designed to be leak-tight, and constructed so as to assure the function for which
they are intended in order to maintain the initial characteristics of the oil. They shall be of sufficient strength
and externally protected to withstand normal internal pressures likely to be generated, and sufficiently robust
to withstand any handling that may be encountered. Their cleanliness shall be confirmed before use.

© 1SO 2004 - All rights reserved
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NOTE 1 In some cases, it may be desirable to rinse the sample receiver/equipment with the fluid that is to be sampled,
prior to taking the actual sample (although this will normally only be practicable with liquid hydrocarbons).

NOTE 2  Various sampling devices are described in 5.2 to 5.7 and any essential aspects are specified. Detailed
specifications have not been given for these items because any suitable device of the type described may be used.

5.2 Tank samplers

5.2.1 General

Tank samplers are classified according to the type of sample to be drawn, these are

— spot sample,

— zone/cor¢ sample,
— running §ample, and
— all-level §ample.
Tank samplers are also classified according to the mode of tank operation and sampling access, these gre
— open (trafitional) sampling,
— restricted sampling, and

— closed sgmpling.

Synthetic fibr¢ cords shall not be used for lowering or raising tank samplers through the tank contents as they
can generate |electrostatic sparks.

NOTE Chhins are not recommended for suspending samplers because earth continuity cannot be guaranteed.
5.2.2 Spot and zone samplers

5.2.2.1 Geheral

Spot and zone samplers shall be coenstructed so that a sample can be taken at any specific level in g tank.
The equipment described in 5.2.2:216'5.2.2.4 is suitable.

NOTE Other spot sampling ‘dévices are available and may be used. Some have special opening facilities, for
example, havirlg valves opengd-or closed at the desired level by a weight falling down alongside and guided [by the
suspending calple, or having\wing or flap valves which are closed upon initiation of upward movement. Some are dgsigned
to be operated when depleyed via a vapour-lock valve (restricted and closed system samplers).

5.2.2.2 Sampling cage

A sampling cage shall be a metal or plastics holder or cage, suitably constructed to hold the appropriate
container, typically a bottle or can. The combined apparatus shall be weighted so as to sink readily in the
product to be sampled, and provision shall be made to fill the container at any desired level (see Figure 2).

Sampling cages should be sized to fit the desired sample bottle size. Some designs of bottle cage can accept
a variety of different neck size (and volume) bottles, and incorporate a floating ball system to seal the bottle
once it has been filled.

NOTE 1 The use of a sampling bottle cage is preferred to other spot sampling methods for volatile products, since it
avoids the loss of light ends that is likely to occur when transferring the sample to another container.

NOTE 2  The sampling cage may be omitted if the sample bottle is securely attached to a weighted cord. The cork is
also tied to the line about 150 m from the neck of the bottle.

8 © ISO 2004 — All rights reserved
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Key

1 swivel point
2 logking piece

A

| [

O
A L[]

Figure'2 — Example of a sample-bottle cage
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Key

1 sample inlg
2 sample inlg

NOTE Thi

t closed
t open

s (example of a proprietary bottle cage sampler incorporates a self-sealing mechanism to close th

once the bottle

TR T
1S TUll.

Figure 2 — Example of a sample-bottle cage (continued)

5.2.2.3 Weighted sampling can (beaker)

e inlet

The sampling can or beaker (see Figure 3) shall be weighted so as to sink readily in the liquid to be sampled.
The lowering device shall be attached to the can in such a manner that the stopper can be opened by means
of a sharp jerk. In order to avoid problems in cleaning the can and/or possible contamination of sensitive
samples, any weighting material shall be fixed to the can in such a way that it does not come into contact with

the sample.

10
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Key

[\

1 wire handle
2 wire lugs
3 weighting material
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5.2.2.4 Zonel/core sampler

A zone/core sampler shall consist of a tube made of glass, metal or plastics material, open at both ends to
allow a free flow of liquid during lowering through the fluid. The closing of the lower end at the desired level
may be achieved by various devices:

a) a closure mechanism actuated by upward movement of the sampler;

b) a weight falling down the suspending cable (drop messenger), so as to actuate the closure mechanism;

c) a float-operated trigger closure mechanism;

d) a closure|mechanism actuated by an extension rod or by a sharp tug of the cord.

A zone/core gampler shall be designed and constructed such that, if lowered slowly, it can be Gsed to|trap a
vertical column of liquid at any selected level, including the bottom of the tank. (See Figures 4,and 5.)

NOTE Anlinterface sampler is a specific type of zone/core sampler designed to trap a vertical column of liquid at the
oil/water interfgce at the bottom of a tank, or at any other selected level, such as the interface of oil floating on |ballast
water in a ship's tank, but may also be used to withdraw zone samples from any selected levelwithin a tank (see Figure 6).
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\Va
]
-

1\

Key

1 toT valve opens as sampler is lowered through the liquid

2 liquicrotttet

3 bottom valve opens as sampler is lowered through the liquid

4 liquid inlet

NOTE In this example, both valves close when the sampler is raised. Other samplers may have only one valve (see
Figure 6).

Figure 4 — Example of a zone/core sampler

© 1SO 2004 - All rights reserved
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Key

1 upper flap valve
2 bottom valve
3 product flows through as sampler is lowered through the liquid

NOTE Both valves close when the sampler is raised

Figure 5 — Example of a zone/core sampler
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1 weight for triggering closing mechanism
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5.2.3 Bottom samplers

Bottom samplers are receptacles which can be lowered to the bottom of a tank where a valve or similar
closure is opened by contact with the floor of the tank and closed on lifting (see Figure 7). Some designs of
bottom samplers are available with an extendible "foot", to allow sampling just above a layer of sediment (that
might otherwise prevent the leak-tight closure of the sampler).

NOTE Some designs of zone/core or interface sampler may also be used as bottom samplers.

1\\.=./\ , 2
1T

_]

D—/\_
\%% )
o 'o! o
] \
‘ 5
6
Key
1 ball valve/gir outlet 4  spring-loaded inlet valve
2 line for lowgring 5 four lugs
3 airoutlet 6 weighted inlet valve

NOTE  The fpotof adjustable length triggers the opening and closing of the inlet valve.

Figure 7 — Examples of bottom samplers
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3
a) Open position b) Closed position
Key
1 hdle, allowing sample to enter sampler
2 bagttom line
3 filllng hole
NOTE This part'of-Figure 7 shows the detail of the spring-loaded bottom inlet/closure mechanism of [another design
of progrietary botterm sampler.
Figure 7 — Examples of bottom samplers (continued)

5.2.4 Residue/deposit samplers

5.241 Deposit sampler

There are two types of deposit samplers in common use. They both rely on spring actuation of either a jaw
closure device or suction device. Typical examples are shown in Figure 8.

© 1SO 2004 — Al rights reserved 17
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Key

1 loading rod

2 loading spring

3 main cylinder

4  cylinder seal assembly
5 unloading valve

Figure 8 — Examples of spring actuated and plunger-type residue/deposit samplers
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Key
1 weight for triggering closing mechanism
2 closing mechanism
3 closing spring
4 seal
5 heavily weighted sampler body

Figure 8 — Examples of spring actuated and plunger-type residue/deposit samplers (continued)
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5.2.4.2 Gravitation/ram core sampler

This is a tubular device of uniform diameter either weighted or equipped with a mechanically operated
to penetrate the deposit layer to be sampled.

5.2.5 Running samplers

A running sampler is a container equipped with a restricted filling device that obtains a sample whilst
lowered and raised through the liquid.

NOTE 1 It has not been established that running samplers fill at a uniform rate, because

driver

being

a) the tank vplume may not be proportional to the depth, or

b) the operafior may not be able to raise (or lower) the sampler at the variable rate required for proportionate filling
is approxiinately proportional to the square root of the depth of immersion.

NOTE2 A fixed volume running sampler may be based on a sampling-bottlecage or a-weighted samplin
Proprietary fixgd volume running sampler devices are also available, which may be provided-with a series of sel
orifices to suit qifferent oil depths and viscosities.

NOTE 3  Altg¢rnatively, variable volume running samplers, where the capacity of the_primary sample receiver ing

with the distange travelled through the tank contents, may be available. Such devices ‘are acceptable provided th
can be shown tpo fill at a consistent rate during travel through the liquid.

5.2.6 All-leyel sampling devices

An all-level sampler is a container equipped with a restricted filling device that obtains a sample when 1
through the liquid in one direction only.

NOTE 1 It hias not been established that running samplersfill at a uniform rate, because
a) the tank vplume may not be proportional to the depth; or

b) the operafior may not be able to raise (or lower) the sampler at the variable rate required for proportionate filling
is approxifnately proportional to the square,root of the depth of immersion.

NOTE 2  These devices may be simijlar, 10 those devices used to take running samples or may be proprietary d
specifically desjgned to obtain this type.of'sample.

NOTE 3 A “pottom-up” fixed ¥olume all-level sampler may be based on a sampling bottle/cage (or a weighted s3
can) which is Ipwered in the €losed position to the bottom of the tank, opened, and the sample is collected as it is
through the ligyid.

NOTE 4  Prqprietary. ‘top-down” and “bottom-up” fixed volume all-level sampler devices are also available, wh
provided with diffefent opening or closing mechanisms. Additional means may be provided to restrict the inlet flow
suit different oil dépths and viscosities. A typical example of a “top-down” fixed volume all-level sampler is illustr

which

g can.
pctable

reases
at they

noved

which

evices

mpling
raised

ch are
rate to
ated in

Figure 9.

NOTE 5  Alternatively, variable volume all-level samplers may be available. Such devices are acceptable provided that

they can be shown to fill at a consistent rate during travel through the liquid.
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Key
1 ail exhaust.gpens as sampler fills during lowering
2 suspensijon.rod
3 knurledvring with one orifice, used to select required inlet orifice in main sampler body, to vary speed offfilling
4 range<of different size inlet orifices in bottom section of main sampler body
5 contact line
NOTE The filling holes are closed by the bottom internal section rising when it makes contact with the tank bottom.

Figure 9 — Example of a “top down” all-level sampler

© 1SO 2004 — Al rights reserved 21


https://standardsiso.com/api/?name=01f838b3d93e9d87d91a5ba7854577a7

ISO 3170:2004(E)

5.2.7 Restricted and closed system samplers

If safety and/or environmental constraints restrict the use of open tank sampling equipment and procedures,
samples may be taken using restricted or closed system samplers operated via a vapour-lock valve. Such
systems are particularly suitable for use on pressurized tanks, tanks where the ullage space is inerted, and/or
tanks which are part of a vapour balancing/recovery system.

Proprietary samplers are available that are designed to take spot, zone, interface, bottom, running and all-
level samples under restricted and/or closed conditions. The sampler is connected to a graduated sampling
tape or cable, and inserted in a portable sampling device (PSD) which is fitted with a winding mechanism. The
whole assembly is then connected to the vapour-lock valve, which replaces the traditional gauging hatch used

in open sam

ling operations. A typical example of a closed system sampler and vapour-lock val

e are

illustrated in A

Restricted eq
open, but hag
valve has begq

Closed equip
atmosphere.

ensure g

allow san

igure 10.

Lipment is designed to substantially reduce the release of vapour while the vapouf-lock v
no special facilities for subsequent sample handling or transfer operations oncefthe vapol
n closed. Thus, there may be a small release of vapour to the atmosphere.

ment is designed to be completely gas-tight at all times, to prevent any.release of vapour
Portable closed sampling devices are therefore normally provided withsspécial facilities to

hs-tight connections, and

ple transfer to secondary (transportation) receivers without vapour loss.

In addition, otfer facilities may be provided which permit

the syste

NOTE Clg
taken represen

5.3 Drum

A tube sampl
glass, metal

A tube samp
opening with
desired level,
tube is filled,
the tube sam

vapours held up within the housing to be displaced back to:the tank or to an absorbent canister, or

 to be purged with inert gas.

sed system conditions do not permit the~visual verification that running or all-level samples hav
atively in fixed volume sample receivers (i:e. that they are not completely full).

hnd can samplers

br is commonly used for sampling from drums and cans (see Figure 11). This is a tube m
r plastics material, with-suitable fittings if required to facilitate handling.

er may be used\to obtain spot samples or bottom samples by temporarily closing the
the thumb béfore inserting it into a drum or can to the desired level. When the tube is
the thumb-is'femoved from the upper opening, allowing the tube to fill with the sample. On

€ upper.opening is once again closed with the thumb, allowing the sample to be withdraw

hlve is
r-lock

to the

b been

hde of

upper
at the
ce the
n with

h
;ller. The'sample is then transferred to a secondary sample receiver.

Provided that btain
zone or core samples from the whole liquid height within drums or cans. These samples are taken by lowering
the tube sampler slowly in the open position so that the rate of sample in-flow equals the rate of descent.
Once filled, the upper opening is sealed to allow removal of the tube sampler prior to the transfer of the
sample to a secondary sample receiver.

the’tube has a uniform cross-sectional area fhrmlghmlf its Inngfh, it may also bhe used to

A more sophisticated design of tube sampler, having a closure mechanism at the lower end, may be used
similarly for taking a representative zone or core sample.

Drum pump or siphoning devices are not recommended for volatile oils due to the risk of light-end loss.
Siphoning should never be attempted by mouth.
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: 12 1 carter winder
‘ / 2 pressure valve
‘ 3 sight glass
! 4  relief valve
‘ 5 carbon filter
; 6 raduated tape
| 14 grad P
) 7 housing
13 | 8 transfer valve
: 9 transfer block
‘ 10 laboratory bottle
' 11 valve cover
12 quick-connect cpupler
1c 16 13 vapour-lock valve in closed
> LJ/ position
14 vapour-lock valve in open

I position

@ 15 tank top
] 16 sampling container

Figure 10 — Example of a lock valve and closed system sampler
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Figure 11 — Example of a tube sampler or thief

5.4 Pipeline samplers

5.4.1 If an automatic pipeline sampler is required, this shall be in accordance with ISO 3171.

5.4.2 A manual sampler consists of a suitable pipeline probe with an isolating valve. The probe shall extend
into the pipeline so that the point of sample entry is not nearer to the pipe wall than a quarter of the internal

diameter. The probe entry shall face into the direction of the flow that is being sampled within the pipeline, see
Figure 12.

If fixed volume sample containers (e.g. bottles) are to be filled, the probe outlet valve shall have a delivery
tube that will be long enough to reach the bottom of the sample container, allowing submerged filling.

24 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=01f838b3d93e9d87d91a5ba7854577a7

ISO 3170:2004(E)

If variable volume sample receivers (e.g. floating piston cylinders) are to be filled, the probe outlet valve shall
have a delivery tube and connections which permit both the safe flushing of the probe and line contents, and
the accumulation of sample in the receiver vessel.

1 A A
2 N N N
4 P4 s
[l ] —= A\ H — 3 5 Z |\ — 3
N N N
A B C
Key
1 manufacturer's standard diameter
2 end of probe closed. Orifice facing upstream. 6,4 mm to 5 cm pipe or tubing
3 tolvalve
4 6,4 mmto 5 cm pipe or tubing
5 45° bevel

Figure 12 — Examples of probes for manual spot line samplers

5.5 [Sample receivers, vessels and containers

Fixed|volume sample containers may be glass or suitable plastics bottles, metal covered boftles, or cans,
deperding on the product to be sampled. Depending upon application, it may be necessary for metal
receiviers to be lined internally with a suitable coatingiLacquer lined cans and drums may be suitable.

Varialjle volume sample receivers may be desighed for either low pressure or high pressure apglications. Low
pressiire designs include collapsible plastigs containers, bladders, and vessels fitted with a flgxible internal
diaphfagm. High pressure variable volume sample receivers are pressure vessels with an internal piston,
which|moves against a gas buffer as the'sample is accumulated against the other side of the pigton. A typical
example of a high pressure variable volume sample receiver (a floating piston cylinder) ig| illustrated in
Figurg 13.

NOTE Some designs of high ‘pressure variable volume receivers have two pistons, which enable the sample to be
mixed within the receiver (prioerito subsampling) by repeatedly forcing it through a central mixing device (Figure 14).

Befor¢ use, variable,volume sample receivers are normally collapsed, evacuated or reduced tp the nominal
zero yolume (bysfilling the opposite side of the diaphragm or piston with inert gas). The sample volume
expands as the{sample is accumulated, either by compressing the inert gas or by cautiously redlicing the inert
gas plessure:

The sample receiver/container size is dependent on the quantity required for analysis (and/or retgntion).

Prior to any use, it may be appropriate to rinse the sample receivers, vessels and containers with the fluid that
is to be sampled, in order to avoid contamination of the current samples with any residue from previous
samples and/or solvents used to clean the receivers.

Wherever possible, the sample should be transported to the laboratory in the vessel it was originally obtained
in (the primary sample receiver), and therefore the methods which do not require sample transfer to a
secondary vessel should be preferred.

Plastics containers shall not be used for long-term sample storage unless it has been demonstrated that the
plastic is suitable (i.e. compatible with the sample) so that the integrity of the sample is not compromised. The
use of containers made of non-linear polyethylene may lead to sample contamination and/or sample container
failure.
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Key

fill valve
sample galige
preload valve
exhaust vajve
bursting relief

D OB~ WOWN -

constant pfessure cylinder

Figure 13 — Example of a single-piston variable volume constant pressure receiver
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subsampling port
mixing baffle
piston

piston indicator rod
sample chamber
inert gas port
sample inlet

~
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Key

~NOo g WON -

Figure 14 — Example of a double-piston variable volume sample receiver
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Container closures
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Corks, or plastics or metal screw-caps may be used for closing fixed volume sample receivers/containers.
Natural rubber stoppers shall not be used. Corks shall be of good quality and free from loose pieces or dust.
They shall be softened by rolling or squeezing, and pressed well into the neck of the bottle to prevent leakage
or evaporation. Where necessary, a protective cover of a suitable material shall be used.

Screw caps with compressible sealing inserts are recommended in preference to corks, when sampling
volatile liquids.

Corks shall not be re-used for different types of product since thorough cleaning is dlfﬂcult and hydrocarbons

comp
cleani

Simil
volum

the va
locatid

5.7

A cog
diame

essible plastics sealing insert. Cork discs shall only be used once. They shall ‘he‘remoyv
g of screw-caps and replaced with a new disc prior to the cap being re-used.

r closures may be used with low pressure variable volume sample receivers, but high pre
e receivers shall be fitted with suitable valves. Additional blanking cover caps may be pr
ilve connection points of high pressure receivers prior to their transportation between
n and the laboratory.

Sample coolers

ing coil made of seamless copper tubing, or other_suitable metal tubing, with an appro

mixtue during use. The cooling coil alternatively shadll*be fixed within a closed container thr

coolin

The in
sampl

Samp

Care i

6 S

g fluid is circulated.

let end of the tubing shall be furnished with a flange or other appropriate means of con
ng valve. The outlet end shall be open.

e coolers shall be efficiently flushed before collecting the cooled sample.

5 required to ensure that the_use of a sample cooler is appropriate (see 7.2.3.2).

afety precautions

Careflil consideration shall be given to the nature and known hazards of the products being sg

will af
Anne

fect the détailed nature of the precautions to be observed. Guidance on safety precautio
A.

corks is not

naterial, or a
ed before the

ssure variable
bvided to seal
the sampling

briate internal

ter, shall be fixed in an open, portable container in‘stich a way that it is immersed in a wat¢r or water/ice

bugh which a

nection to the

mpled, which
ns is given in

7

71

rocedures for homogeneous petroleum liquids

Introduction

This clause specifies the general procedures that shall be applied for sampling homogeneous liquids.
Additional procedures for sampling crude oil and non-homogeneous liquids are described in Clause 8.

Unless otherwise specified, multiple-spot samples shall be collected using the detailed procedure relevant to
the particular application. Typically they are upper, middle and lower; or, upper, middle and suction (outlet)

sampl

es.

The minimum number of samples shall be in accordance with Table 1.
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NOTE When the liquid level is less than 4,5 m, it may be permissible to take fewer spot samples than shown in
Table 1.

Table 1 — Spot samples — Minimum requirements

Required samples
Liquid level
Upper Middle Lower
<3m X
>3mand <4,5m X X

SZ5m X X X
7.2 Precautions
7.21 General
7211 A sample shall not include any product other than that to be sampled“and, if it is necessgary to

transfer a sample from a primary sampler to a secondary sample container, appropriate precautions shall be
taken to preserve the integrity of the sample. Thus, steps shall be taken to-avoid sample contamination (e.g.
by rainwater pr perspiration), and the sampling method shall, whenever{practical, avoid sample trangfer by
permitting thg sample to be transported to the laboratory in the container it was originally obtained in (the
primary sampje receiver).

NOTE The transfer of a sample will often have the following effects

a) loss of light ends (affecting density and vapour pressure);

b) changes in the relative proportions of oil and contaminants’such as water and sediment.

7.21.2 ampling personnel shall be fully instructed in the relevant procedures for the particular sampling
application. Specific precautions are necessary when drawing samples for certain tests and the gorrect
sampling progedures shall be closely followed-to ensure that the test results are meaningful.

These additional precautions do not form part of this International Standard, but should be set out in the test
method or prqduct specification concerned.

7.21.3 amples shall not.\be drawn from unperforated or unslotted still-wells, guide poles or stand| pipes
since the confents of an unperforated pipe are not normally representative of the bulk contents of the tank at
the same depth or locationreutside the pipe.

Still-well, guide pole,or stand pipe samples shall only be drawn from pipes that have perforations or slofs that
allow the free|flowof product into and out of the pipe.

NOTE A row of perforations, typically with a diameter of 25 mm and spacing of 300 mm, or two rows of overlapping
slots of similar width are normally sufficient to allow the free flow of the product into and out of the pipe.

7.21.4 For handling samples, use sampling equipment, containers, receivers or samplers that are
impervious to and resistant to solvent action by the product handled (see 5.1).

7.21.5 Thoroughly inspect all sampling equipment, including closures, to ensure that it is clean and dry.
7.21.6 Leave a minimum of 5 % ullage in the container to allow for expansion. If spot samples are drawn

from a tank, some of the sample has to be removed from the sample container; this shall be done immediately
after the sample container has been withdrawn from the tank.
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1
larly if any free water or an emulsion layer is present; however, it cannot always be avoided.

2

sample receivers.

170:2004(E)

Decanting to obtain the ullage is not good practice because it may invalidate the representativity of the sample,

The ullage requirement only applies to fixed volume sample receivers and containers, not to variable volume

7.21.7 Immediately after filling and closing the sampler, sample receiver or container, examine it closely
for leaks.
7.21.8 If large-volume samples are required which may not, because of volatility or other considerations,

be obtained by the bulking of smaller quantities, mix the tank contents thoroughly by the means available (e.g.
circulation, tank side mixer). Confirm the homogeneity by tests on samples taken at sufficiently different levels,

as de
of the

7.2.2

If san
contai
sampl

contamination (e.g. by sampling cord being wetted with sea water on a<ship’s deck prior to

scribed in 4.2 and 8.2.1. The container shall be filled using a sample inlet extending to ne
container, from tank-side taps, or from a circulation-pump bleed-valve sample point.

Samples for special analysis

ples are taken for the determination of trace elements, for example lead, specially pre
hers may be required. Take such samples directly in the prepared container. Ancillary e
ng cord used shall in no way contaminate the sample. Special care.is’required to prev

ar the bottom

bared sample
quipment and
ent accidental
being used to

sample a product, where the sodium content is a critical analysis in the’purchasing specification)
If the [tests for which the sample is intended include certain specific requirements, such as cdpper or silver
strip gorrosion, take the sample in dark-coloured glassware (er containers of other suitable material), and

protedt the sample from light prior to testing.

NOTE Any other method of obtaining the sample could affect the results of the corrosion test.

If tests for such properties as water-separation -characteristics, oxidation stability, existent gqum, etc., are
requirgd, then take care to ensure that any samiple container has been suitably prepared and is entirely free
from gontaminants such as flux or other chemicals.

7.2.3 | Volatile products

7.2.3.1 When taking samples of volatile crude oils and products, if it is necessary to avoid the loss of light
ends, |[for example for determination of density, vapour pressure or distillation, do not transfer,|composite or

bulk d
loss 0

7.2.3.
for wh

a) p

il from the original samplé container(s). Transport and store the sample in an inverted po
f light ends through.ttie closure.

p Depending’on the nature and temperature of the liquid, the ambient temperature an
ich the sample is required, some or all of the following precautions may be necessary:

hssing.the sample through a sample-cooler at the point of sampling;

b)

(@)

sition to avoid

d the purpose

poling the sample container to a suitable temperature before sampling;

c)

d)

keeping the sample container cool until it has been sealed;

keeping the sample container cool until it is delivered to the laboratory.

Sample containers may be cooled, if necessary, by immersion in a cooling medium, e.g. crushed ice, but care
is required if cooling the sample could result in the partial separation of wax and/or other heavy components.

Cooling of such samples may result in wax or heavy components being deposited on the walls of the sample
container so that subsequent subsamples may no longer be representative of the total original sample. Crude
oil samples should not be cooled below a temperature of 3 °C above their wax-appearance temperature. In
instances where the wax-appearance temperature is greater than ambient, it would be necessary to warm an
original sample before subsampling.
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7.2.4 Tank side and pipeline sampling

If a tank side or pipeline sampling point is used, adopt the following additional sampling precautions.

a) Before taking tank side or pipeline samples, completely flush the sampling line to ensure removal of all
previous contents of the line.

b) When filling fixed volume sample containers, the sample line outlet shall be designed to extend to near
the bottom of the sample container during sampling. When filling variable volume sample receivers,
facilities shall be available to flush the whole sample line volume to the receiver inlet valve.

c) |If the prg
sample ¢

d) Ifthe oil

to provide

7.2.5 Label
7.2.51 d
It is recomme
— place at
— date;

— initials or

— descriptig

(
boler (see 5.7), if necessary and appropriate (see 7.2.3.2).

peing sampled has a high pour point, it may be necessary to insulate the sample line therm
means of heating the sampling connections in order to prevent solidification.

ing and transport
learly label sample containers; tie-on labels are preferred. Use indelible' marking on the lah
hded that the following particulars be included in those recorded.

vhich sample was drawn;

other identification mark of operator;

n of the product;

— quantity fepresented by sample;

— tank num

ber, package number (and type), name of ship;

— type of sample;

— sampling

device or sampler Used;

— any addifjonal samplingydetails.

7.2.5.2 If

Care shall b¢ taken“to ensure that any packaging material does not contaminate the sample whe

subsequently

opened.

use a

ally or

els.

samples.are to be dispatched, all appropriate transportation regulations shall be adhened to.

n it is

7.3 Tank sampling

7.3.1 Shore tanks

7.3.1.1  Vertical cylindrical tanks

73111 S

pot samples

Lower the sampling device until its opening is at the required depth, open it in the appropriate manner and
maintain it at the required level until it is filled. Retrieve it and either decant a small portion back to the tank to
create an ullage space before sealing the sample, or carefully transfer the complete sample to a secondary
sample receiver.

30
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In hot climate conditions or whenever there is a significant difference in temperature between the sampler and
the product being sampled, the sampler should be conditioned to the temperature of the tank contents by
gently raising and lowering it through approximately + 300 mm for 1 min to 2 min before operating the opening
mechanism.

When sampling at different levels, take the samples in sequence from top to bottom, in order to avoid
disturbance at a lower level.

In the case of a zone sampler (with essentially full bore top and bottom valves that allow the tank contents to
flush through the sampler as it is lowered), lower the sampler in a controlled manner until it is at the required
depth. Close the valve(s) as soon as the lowering operation ceases, and retrieve the sample immediately.
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1lly transfer the complete sample to a secondary sample receiver

er be raised and lowered two or three times after reaching the spot sampling location, befq
5). The raising and lowering shall be through a distance of at least the height of the sampler.

case of a top sample, lower the open sampler/container carefully until its neck is just abo

fed by the cessation of air bubbles, withdraw it and proceed as for regular spot samples.

1.2 Composite samples

posite sample may be prepared from representative subsamples of spot samples obtaineg
tank (e.g. by combining subsamples from the upper;~middle and lower spot sampleg
red by combining subsamples representative of individual tanks to provide a composite f
ty (e.g. several ship or barge tanks of the same product). Composite samples shall i
al collected in the primary sampling device without subdivision. The volume collected i
ng device shall be chosen to allow the entire.Contents of the device to be added to the
subsamples in the transport container. Comp0ositing of subsamples smaller than the entirg
mple shall only be performed in a laboratory with facilities to assure adequate mixing and
subsamples.

To preépare either type of composite sample, transfer subsamples of representative individual s
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psite-sample container, and mix them together gently. The subsamples shall be volum
'tion to the quantity that each represents.

the subsamples that ‘are to be combined originate from a tank of non-uniform cross-sect

mples to maintain/the representative nature of the sample. These operations shall, if
cted under contrelled laboratory conditions.

Evaporation of light ends, and adhesion of water/sediment to the wall of the original sampler
resentative nature of composite sample(s) (see also 7.2.3).

the design of the zone sampler does not permit full flushing during lowering, it is recemmgnded that the

re closing the

e the surface

liquid, and then allow the sampler to fall sharply 150 mm below the surface. When the sampler is full, as

from within a
), or may be
or a larger oil
hclude all the
n the primary
volume of the
contents of a
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amples into a
b weighted in

jonal area (or

multiple tanks), the.compositing operation shall require careful calculation and measufement of the

practical, be

may influence

t“prepare composite samples for testing unless they are specifically requested, and ¢

greed by the

interested parties. As an alternative to physical compositing, individual spot samples shall be tested and a
mean value calculated from the individual test results in proportion to the bulk represented by each sample.

7.3.1.1.3 Bottom sampling

Lower the bottom sampler until it rests in an upright position on the bottom of the tank so that the valve opens
and the sampler fills. After withdrawing the sampler, examine it closely for leaks. If any are detected, discard
the sample, clean the bottom sampler and re-sample. If necessary, transfer the contents into a secondary
sample container, taking care that all the sample is properly transferred, including any water or solids that may
adhere to the inner walls of the primary bottom sampler.
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7.3.1.1.4 Interface sampling

Lower the sampler with the valves open to permit the liquid to flush through the device. At the level desired,
close the valve(s) and withdraw the sampler from the liquid.

If a transparent tube is used, any existing interface can be detected visually through the wall of the sampling
tube and its position within the tank determined by measurement on the graduated sampling tape. Check that
the valves have properly closed; otherwise re-sample.

NOTE The sample may be retained for testing.

73115 T

This is not a preferred method for custody transfer or yield inventory purposes and therefore shall*be applied
only if no othgr method of sampling is possible.

The sampling point valves shall be a minimum of 12,5 mm in diameter and shall be fitted“\to the side |of the
tank at regulaF intervals, by connections extending at least 150 mm into the tank, except.on‘floating-roof ftanks,
in which this |s impossible. The lower connection shall be level with the bottom of the-suction pipe (seg also
7.24).

Before a sample is taken, flush the tap or valve connection with the product.td be sampled, after which draw
off a sample ipto a container or receiver.

CAUTION —|Open the taps with care when sampling under pressure. Make no attempt to clear a
blocked conpection by rodding through an opened valve.

If the content$ of a tank fail to reach the upper or middle sample connections on a tank equipped with three
connections, fake the sample for the tank as follows.

a) |If the levgl of the contents is nearer the upper sample connection than the middle one, take two-thjrds of
the sample from the middle connection and one=third from the lower one.

b) If the levgl is nearer the middle connection than the upper, take one-half of the sample from the iddle

connectign and one-half from the lower one. If the level of the contents is below the middle sample
connectign, take all the sample from(the lower connection.

7.3.1.1.6  All-level sampling
Refer to 5.2.6|for descriptions”of the different types of equipment that are available. All-level samplers can be of
the “top-down{ or “bottom-up’*type. As the sample receiver is filled while travelling in a single direction through the
tank’s contentp, differentprocedures are required for “top-down” and “bottom-up” techniques.

Follow the mahufacturer’s instructions when using proprietary devices.

To obtain a (bottom-up)-all-level-sample-with-a-bottlefitted-to-a-weighted-sampling-cage-{orwith-a-weighted
sampling can), proceed as follows. Stopper the bottle or can, and lower it to the tank bottom (avoiding any
bottom-lying free water). Jerk the cord to remove the cork, and raise the sampler back to the surface at a
uniform speed without any pause or hesitation. The hauling speed should be chosen so that the bottle or can
is about 80 % full, but not more than 90 % full, when withdrawn from the liquid. Cap or stopper the bottle
immediately, or carefully transfer the complete sample from the weighted can to a secondary transportation
receiver (see also 5.2.6).

If a fixed volume all-level sampler is less than 90 % full when retrieved from the liquid, it may be assumed that
oil was flowing into it from all depths during its passage through the tank's contents. If the sampler is more
than 90 % full when retrieved from the liquid, the sample may not be representative and should be discarded
before re-taking the sample using a faster raising speed.
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NOTE 1 The use of fixed volume all-level samplers is not a preferred method for custody transfer or yield inventory
applications, as such devices may not fill at a uniform rate. Additionally, the operator may not be able to lower or raise the
sampler at the rate required for proportional filling, which is approximately proportional to the square root of the depth of
immersion.

Variable volume all-level samplers shall be designed to fill in proportion to the distance travelled through the
tank contents.

Refer to 5.2.6 for sample acceptance criteria.

NOTE 2 Care is required with the operation of bottom closing “top-down” types of all-level sampler if a layer of free
water can be present at the tank bottom. Some designs of proprietary sampler include an adjustable extension “foot” to
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7.3.1.]

b O Horizontal tanks with circul Nintical _secti

Except when noted otherwise, samples shall be taken as spot samples as described in 7.3.1.1.1 from the
levels indicated in Table 2. If they are to be combined to give a composite sample as described in 7.3.1.1.2,

combi

NOTE

ne them in the proportions given in Table 2.

By mutual agreement, a single spot sample at the location corresponding to 50 % of the contained volume
may be considered sufficient. Alternatively, it may be acceptable to use one of the other methods described in 7.3.1.1.
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Table 2 — Sampling from horizontal cylindrical tanks

Liquid depth Sampling level Composite sample
(percentage of (percentage of diameter above bottom) (proportional parts)
diameter)
upper middle lower upper middle lower

100 80 50 20 3 4 3
90 75 50 20 3 4 3
80 70 50 20 2 5 3
70 — 50 20 — 6 L
60 — 50 20 — 5 5
50 — 40 20 — 4 6
40 — — 20 — — 10
30 — — 15 — — 10
20 — — 10 — L 10
10 — — 5 — — 10

7.3.1.3 Tanpks with other geometrical shapes

Sample spherical tanks and tanks of irregular shape by taking.spot samples as described in 7.3{1.1.1.
Determine the¢ actual levels at which the samples are to be taken-to allow for the volume distribution oer the
height of the fank.

7.3.1.4 Tanks fitted with vapour-lock valves

7.3.1.41 Use a portable sampling device (PSD) which is compatible with the vapour-lock valve that is
installed on the tank, or use a suitable gas-tight adapter. Select the correct sampler for the type of sample that
is to be taken|(i.e. spot, zone, bottom, interface, running, or all-level) and attach it to the hanging device pn the
PSD tape/caljle. Set any associated sampling valve triggering device and, in the case of running or all-level
samplers, selgct the desired inlet orificé restriction device.

7.3.1.4.2 (onfirm that the vapout-lock valve is fully closed before removing the protective cover/cap. Check
that the daturp surface of the valye and the matching datum surface of the PSD are both clean and freg¢ from
any foreign miterial which eould prevent the PSD from seating correctly and providing a gas-tight seal.

NOTE Eafth continuity)between the PSD and the tank structure will also normally be provided via this contact, but a
separate earthihg connection may also be provided.

7.3.1.4.3 Hitdhe'PSD to the valve, and ensure that it is seated correctly before tightening the coupler device
to lock it in positom—Wherethe PSDisprovidedwitha—separateearthingconmection, conmectittoasuitable
part of the tank structure to ensure earth (grounding) continuity.

7.3.1.4.4 Open the vapour-lock valve fully and carefully lower the sampler into the tank by unwinding the
PSD tape or cable winding handle.

Depending upon the type of sampler used, (i.e. spot, running, all-level, etc.) take the sample(s) in accordance
with the procedures specified in 7.3.1.1. When retrieving the sample, ascertain that the sampling device is
fully withdrawn above the vapour-lock valve, before closing the valve. After retrieving the sample, ensure that
the vapour-lock valve is fully closed before opening the PSD and/or transferring the sample to a secondary
receiver.
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When the sample has been obtained with a restricted system PSD, it shall be handled in exactly

the same way as the equivalent open samples (see 7.3.1.1) and transferred to a secondary transportation

receiv

er if necessary.

When the sample has been obtained with a closed system PSD, it shall be transferred completely via the gas-
fight PSD housing to a fixed or variable volume transportation receiver.

NOTE
before

7.3.1.5

It is important to verify the cleanliness of the internal components of the PSD housing (as well as the sampler)

re-using either a restricted or closed system PSD.
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fifferent depths within the tank contents. Alternatively, other valved connections te-pres
e suitable for taking samples. In either case, use one of the pressurized receiver,samy
bed in 7.4.3.

Tanks on ships or barges

| General
n sampling procedures are acceptable, use the procedures detailed in 7.3.1.1 in conjunctig
.2.4. If restricted or closed system sampling is required, follow the procedures detailed

and environmental regulations may limit the releasg’of hydrocarbons to the atmosphe
arge cargo operations. This has resulted in the ‘restriction and, in some cases, the
bnal methods of obtaining cargo samples via gpen gauge-hatches or sighting ports. Thy
on condition specified in ship chartering agreements that ships should have facilities fo
system measurement and sampling, anddhat access to the cargo tanks should only be v

hstallation of vapour-lock valves_should be in accordance with the requirements
fication Society and the appropriate port authorities.

The total load capacity-of-a vessel is normally subdivided into a number of compartments wh
nd geometry. Some tank-compartments may not have a uniform volume-to-height ratio, and thus
e may not be representative. In these circumstances, spot samples from each compartment are pref
tice, time restraints."associated with shipping operations normally necessitate the taking of all-Ig
S.

P Sampling non-inerted, non-pressurized vessels

N sampling procedures are acceptable, use the procedures described in 7.3.1.1.

If rest

pressurized tanks such as LPG Spheres, Bullets, etc. may be fitted with probes to enelable sampling

surized tanks
bling methods

n with 7.3.2.2
in 7.3.1.4 in

e during ship
prohibition of
s, it is now a
I restricted or
a vapour-lock

of the ship’s

ch may vary in
some types of
erred; however,
evel or running

icted _or closed defnm Qampling is rpqllirpd, use one of the Ir\rr\r“v:\rinrraq described for s

ampling tanks

fitted with vapour-lock valves (see 7.3.1.4).

7.3.2.3

Sampling inerted, but depressurized vessels

For sampling inerted but depressurized vessels, the same procedures and precautions apply as detailed in
7.3.2.2.

7.3.2.4

Sampling inerted and pressurized vessels

For sampling inerted and pressurized vessels, use an appropriate restricted or closed system sampling device
(see 5.2.7 and 7.3.1.4).
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7.3.3 Railcars

For railcars, if open sampling is acceptable, use the procedures described for sampling horizontal cylindrical
tanks (see 7.3.1.2). If restricted or closed system sampling is required, use one of the procedures described
for sampling tanks fitted with vapour-lock valves (see 7.3.1.4).

If it is agreed that it may be acceptable to sample from a limited number of railcars in a train that all contain
nominally the same material, samples should be drawn from railcars that are selected using a sampling plan

in accordance with the general procedures described in 11.1.4.

7.3.4 Road vehicle tanks

For road vehi
cylindrical or

sampling is r¢quired, use one of the procedures described for sampling tanks fitted with vapour-lock

(see 7.3.1.4).
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cessary to obtain manual dynamic pipeline samples, e.g. for instrumentation verificatio
| purposes. It should be noted that such samples are spot samples which may or may

omogeneous liquids

hon-homogeneous liquids, see Clause 8.

omogeneous liquids shall be performed, using a suitable pipeline sampling apparatus (see
ple is drawn, flush the sample line and-valve connection with the product to be sampled
f a sample into a sample container or receiver, taking into account the precautions given
3 as appropriate.

of pipelines may be under{considerable pressure and therefore special procedural preca
nt may be necessary (see_Clause 6). It is recommended that a pressure gauge be provi
h sampling point to ehable the pressure to be read before sampling. The line service sho
d and updated on any/change of service.
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The liquid is sampled at line pressure and maintained at line pressure (or above) during transportation and
subsequent subsampling. A typical single-piston receiver is illustrated in Figure 13. The sample is
accumulated against one side of the floating piston by carefully reducing the pressure of an inert gas buffer on
the opposite side of the piston.

7.43.1.2 Receiver selection and leak testing

Select a receiver with the required capacity and a rated working pressure which exceeds the pipeline pressure.
Confirm that the piston seal elastomer is compatible with the pipeline liquid, and is capable of operating
effectively at the pipeline temperature. Ensure that the receiver is clean and dry.
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Pressurize both sides of the receiver with inert gas to at least 100 kPa (1 bar) more than the anticipated
pipeline pressure, and test for leaks. Test the receiver piston seals for leakage by pressurizing each side in
turn to the same pressure while the other side is open to atmosphere. If a valve, fitting or seal is found to leak,
replace it and re-test, or use another receiver.

7.4.3.1.3 Pre-charging the receiver

Open the sample inlet valve. Connect the inert gas side of the receiver to a supply of the appropriate inert gas
and slowly pressurize it to at least 100 kPa (1 bar) above the pipeline pressure, so that the piston is fully
displaced against the sample inlet end plate. Close all valves and disconnect the inert gas supply. Transport
the pre-charged receiver to the sample point.

7.4.3.1.4 Purging the sample point lines and receiver

Conngct the pre-charged receiver sample inlet valve to the sampling point.
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receiver has only a single sample inlet connection, keep the sample inletyalve closed
e probe and line up to the inlet valve to a closed drain connection (or othersafe disposal rg
ne).

receivers are provided with an additional end plate connection-which enables the p
er sample side dead volume. With this type of receiver, purgethe total hold-up volume
cond valve to the disposal line and opening both valves. \When the system is fully purg
d valve (i.e. the outlet valve) and control the filling by gently reducing the inert gas pres|
end of the receiver (7.4.3.1.5).

1.5 Filling the receiver
filling a single sample inlet receiver, slowly-open the inlet valve. A double sample inlet rq
to fill as soon as the second sample end walve is closed on completion of purging.

ston shall not move at this stage due\to the buffer gas pressure being higher than the pipg
piston does move, reject and use.another receiver. Cautiously crack open the inert gas
blly reduce the inert gas pressure and allow the receiver to fill to no more than 80 % of non

ressure difference between“the sample and inert gas buffer sides of the piston shoul
Pa (1 bar) at any time during sampling.

the sample inlet ¥alve and de-pressurize the sample line to the drain before disconnectin
he sample point. )Finally connect the inert gas inlet valve to an inert gas supply and incr
essure to at.léast 100 kPa (1 bar) above the pipeline pressure. Disconnect the receiver a
laboratory™as soon as possible.
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7.43.21

Principle

The liquid is sampled at line pressure and maintained at line pressure (or above) during transportation and
subsequent subsampling. A typical double-piston (internal mixing) receiver is illustrated in Figure 14. Sample
is accumulated against only one of the floating pistons by carefully reducing the pressure of the inert gas
buffer on the opposite side of that piston. The inert gas pressure on the second piston is kept significantly
greater than the pipeline pressure throughout the sample accumulation stage to ensure that the receiver is not
overfilled.

Prior to subsampling the primary sample for analysis, it may be homogenized by forcing the total sample
quantity repeatedly through fine-bore transverse holes in the central baffle plate. This is achieved by
alternately reducing the pressure of one inert gas buffer relative to the other (while maintaining the sample
pressure above its bubble point). The efficiency of this multi-phase sample homogenization may be verified by
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controlled injection/recovery tests. Consequently, these double-piston receivers are recommended for taking
time-synchronized spot samples that are used for the calibration and verification of automatic pipeline water
content analysers operating on high pressure pipelines (e.g. unstabilized crude oil or condensate production,
fiscal or allocation accounting applications).

7.43.2.2 Receiver selection and leak testing

The working (sample) volume of a double-piston variable volume receiver is only 50 % of the total volume.
Select a receiver with the required capacity and a rated working pressure which exceeds the pipeline pressure.
Confirm that the piston seal elastomer is compatible with the pipeline liquid and capable of operating
effectively at the pipeline temperature. Ensure that the receiver is clean and dry. Leak test all components as
detailed in 7.

212 1f o0 valva fittina ar caal ic faund ta laak ranlaca it and ra tact
O o Yar e RGO 58 a5 To U eto1e o TepraceHahRa e85t

7.43.2.3 Pre-charging the receiver

Open the sanple inlet valve. Connect both inert gas inlet valves in turn to a supply of the appropriate ingrt gas
and slowly pressurize it to at least 500 kPa (5 bar) above the pipeline pressure, so that both pistons are fully
displaced against the central sample inlet/baffle plate. Close all valves and disconnect\the inert gas supply.
Transport the|pre-charged receiver to the sample point.

7.43.2.4 Purging the sample point lines and receiver

Connect the |pre-charged receiver sample inlet valve to the sampling«point. Connect the sample |outlet

port/septum 3

Open the rec
Carefully ope
Control the ra

dapter valve to a closed drain or other safe disposal route.

biver sample outlet port valve fully and partially open‘the receiver sample inlet valve (1/4
n the pipeline sample point valve to thoroughly flush the sample line and receiver dead vq
te of liquid flow through the receiver by carefully opening the inlet valve and the samplg

turn).
lume.
point

valve further dintil the held-up volume has been thoroughly-flushed.

7.4.3.2.5 Fjlling the receiver

Close the rec should

move at this s

biver sample outlet port valve fully 'on completion of the flushing operation. Neither piston s
tage due to the buffer gas pressure being higher than the pipeline pressure.

Cautiously crack open one (but not both)jof the inert gas end valves to gradually reduce the inert gas pressure
on one side qgf the receiver. The reduction in the inert gas pressure will allow sample to accumulate ifto the
working side pf the receiver, undefthe action of the pressure differential between the pipeline and the¢ inert
gas buffer. The inert gas valye-shall be carefully adjusted to ensure that the corresponding sample inl¢t flow
rate is propefly controlled,~TFhe pressure difference between the pipeline and the working inert gas |buffer
should not exgeed 100 kRa(1 bar) at any time during the sample accumulation period.

Close the val
90 % of the fil

ves when'the piston position indicator shows that the receiver has been filled to approximately
edsside of the receiver (i.e. about 45 % of the nominal total capacity).

De-pressurize the sample Tine to the drain before disconnecting the receiver from the sample point. Finally
connect the working inert gas inlet valve to an inert gas supply and increase the inert gas pressure to at least
100 kPa (1 bar) above the pipeline pressure. It is not necessary to equalize the pressure between both inert
gas buffers, but this may be done provided that the resulting final inert gas pressure is maintained above the
pipeline pressure. Disconnect the receiver and transport it to the laboratory as soon as possible.

7.4.3.3 Sampling into fixed volume sample receivers

7.4.3.3.1 Principle

The liquid is sampled at line pressure and maintained at a pressure close to the line pressure during
transportation and subsequent subsampling. It is essential to create an ullage volume within the fixed volume

38 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=01f838b3d93e9d87d91a5ba7854577a7

ISO 3170:2004(E)

receiver immediately after taking the sample, in order to prevent any unsafe increase in sample pressure due
to thermal expansion effects during transportation or storage.

Where the vapour pressure of the liquid being sampled is close to the line pressure, the reduction in sample
pressure associated with the creation of the ullage space may result in phase separation that can make
subsequent representative subsampling difficult. In these circumstances, a variable volume sample receiver
(7.4.3.1 or 7.4.3.2) should usually be used to ensure that the sample is maintained at sufficient pressure to
prevent phase separation. However, if the liquid is also refrigerated, the effect of low temperatures on the
receiver piston seals should also be considered.

Four main designs of fixed volume receiver are available depending on whether they are provided with

a) ope or more inlet/outlet valves, and
b) ah internal ullage tube or not.

Two-Malve receivers are easier to purge prior to sampling, while an ullage tube simplifies ullaging the receiver
by theg correct amount (20 % of the total fixed volume) after sampling.

NOTE An internal ullage tube within a fixed volume sample receiver may also, be known as an outage tube or dip
tube.

7.4.3.8.2 Receiver selection and leak testing

The working (sample) volume of a fixed volume sample receiver is typically 20 % less than the nominal
volume to allow for the necessary ullage space. Select asteceiver with the required capacity and a rated
working pressure that exceeds the pipeline pressure. Verify that the pressure test certification fpr the sample
receivier and the bursting (rupture) disk is current. Ensure that the receiver is clean and dry.

Presslrize the receiver with inert gas to at least 100 kPa (1 bar) more than the anticipated pipgline pressure,
and tgst for leaks. If a valve or fitting is found to“leak, replace it and re-test, or use another receivgr.

7.4.3.8.3 Purging the sample point line

If the feceiver has an internal ullage:tube fitted, determine which receiver valve supplies the tub¢ and connect
this valve to the sampling point:\If the receiver has a second valve, connect that valve to a closed drain or
other safe disposal route. Confirm that all valves are initially closed.

Earth [continuity should usually be provided to the receiver via the metallic pipework connection [to the sample
point, [out in some cases-it may be necessary to provide a separate earth (grounding) connection|.

Purgel the sample\transfer line by displacing at least 150 % of the line's volume (from the samplg probe in the
pipeline to the.sampling point) to the vent immediately prior to the sample point valve. Then ¢lose the vent
valve.

7.4.3.354—Purging-the-samplereceiver

For a one-valve receiver, open the receiver inlet valve to partly fill the receiver. Then close the sample line
control valve, and open the line vent valve to purge the receiver. Close the vent valve and repeat the partial
filling and venting process at least twice more to purge the receiver as fully as possible.

For a two-valve receiver, open the receiver inlet valve to partly fill the receiver. Then slowly open the receiver
outlet valve to its vent. Close the sample line control valve, and allow part of the receiver contents to escape
to vent through the receiver outlet valve. Close the receiver vent valve and open the sample line vent valve to
allow further venting. Close the sample line vent valve and repeat the partial filling and venting process at
least twice more to purge the receiver as fully as possible.
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7.4.3.3.5 Filling the receiver

On completion of the purging operation, open the sample line control valve to fill the receiver, then close the
receiver inlet valve. Then close the sample line source valve (at the pipeline), and open the sample line vent
valve to depressurize the sample line. Finally, close the remaining sample line valves and disconnect the
receiver.

7.4.3.3.6 Providing a safe ullage space within the receiver

Immediately after taking the sample, a 20 % ullage shall be provided in the receiver. This may be achieved by
either using an integral receiver ullage tube (where fitted), or by weighing the receiver to determine the sample
quantity.

If using the ul
the top.

age tube procedure, position the receiver upright with the sample inlet valve (and ullage’ tybe) at

NOTE 1 Ele
connection befi

ctrostatic safety considerations may mean that it is advisable to fit the receiver with ‘an ‘earth (grou
bre proceeding to the next partial venting step.

nding)

uid to
se the

Cautiously open the receiver inlet valve slightly until liquid is observed to escape.“Alflow the excess lig
escape, but, s soon as it is observed that the escaping liquid material changes~to vapour quickly, clo
valve.

ot be
edure

If no liquid pscapes initially then the receiver was not filled sufficiently and the sample will n
representative. In these circumstances, the suspect sample should be.discarded, and the sampling prod
repeated.

b total
d vent

If using the W
weight of sanf
this amount b

eighing procedure, weigh the filled receiver and\deduct the tare weight to determine th
ple that has been taken. Calculate the weight.6f)'sample that represents a 20 % ullage, an
y cautiously opening the receiver inlet valve slightly.

NOTE 2 Elg
connection befi

ctrostatic safety considerations may meap-that it is advisable to fit the receiver with an earth (grou
bre conducting the venting operation.

nding)

ted. If

Close the rec
the gross wei
operation sho

If the receive
quantity of the
sample expalt
should then t

biver inlet valve and re-weigh the receiver to verify that a safe ullage space has been creg
pht still exceeds the tare wgight plus 80 % of the original sample weight then the partial v
uld be repeated.

weighing cannot be“performed at the sampling location, it is important to ensure that a
liquid phase sample is vented immediately to prevent excessive pressure build-up as a re
sion due to any subsequent increase in temperature. The full weighing and ullaging prog
bke place as,soon as possible after transportation to a suitable location where the faciliti

enting

small
sult of
edure
Bs are

available.

7.4.3.3.7 Slample handling

On completion of the preceding steps, immediately check the receiver for leaks with a proprietary leak
detecting fluid, with soapy water or by immersing in water. If any leaks are detected, discard the sample and
repair or replace the receiver before obtaining another sample.

Label the sample receiver clearly, and prepare it for transportation by packing in a suitable container as
required by the appropriate transportation regulations. Transport the receiver to the laboratory/test location
without delay. Where intermediate storage is necessary, the sample should be protected from extremes of
temperature.

7.5 Dispenser (nozzle) sampling

This procedure is applicable for sampling light fuels from retail-type dispensers. Fit a nozzle extension to allow
fuel to be dispensed to the bottom of the sample receiver, without splashing. Where the nozzle is fitted with a
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vapour recovery system, a spacer will be needed to hold back the nozzle sleeve. Fill the sample receiver
slowly, through the nozzle extension, until it is approximately 85 % full. Remove the nozzle and extension and
close or cap the receiver immediately.

If the sample is to be analysed for vapour pressure, chill the receiver prior to filling.

8 Procedures for crude oils and other non-homogeneous petroleum liquids

8.1 General

If avallable, automatic pipeline sampling as specified in ISO 3171 shall be used for sampling |crude oil and
non-hpmogeneous oils in preference to the following manual procedures. The automatic (ipgline sampling
proceflure is applicable to crude oils and other non-homogeneous oils such as so-called-“heayvy crude oils”
and re¢sidual fuels because such systems will normally include a mixing device immediately ugstream of the
sampler, so that the line contents are uniformly dispersed prior to sampling. The samplée will alspo normally be
accunmulated flow-proportionally, to allow for any changes in flow rate while sampling throughout a batch
transfer.

NOTE The manual sampling methods specified in Clause 7 may not provide representative samples for the following
reasor}s.
a) Tpe concentration of dispersed water in the oil is generally higher ©i¢ar the bottom of a tank. A runping or all-level

sample, or a composite sample of the upper, middle and lower samples may not provide a sample r@presentative of
He concentration of all the dispersed water present.

—

he interface between oil and free water may be difficult to\locate, especially in the presence of emulsions, layers or
ater-bearing sediments.

2
s -

o
—

ne free water level may vary across the tank bottom surface. The bottom may be covered by pools pf free water or
water/oil emulsion impounded by layers of sediments or wax.

d) Light ends may be lost easily in manual opérations, affecting the density and vapour pressure of the sample.
Becayse circumstances will arise where manual methods of sampling have to be employed, pfocedures are

given [in this clause which shall befollowed so that a sample may be drawn, which is as represg¢ntative of the
bulk as the techniques allow. The,procedures specified are additional to or replace those specifig¢d in Clause 7.

8.2 |Procedures

8.2.1 | Tank sampling

For tahk samplihg, use one of the following techniques specified in 7.3:

|
(2]

bot. sampling;

— running sampling;

— all-level sampling.

By agreement of all parties, composite spot or zone samples may be prepared, see 7.3.1.2.

Where it is necessary to assess the level of stratification within a tank's contents, draw samples initially from the
upper, middle and lower (or suction) levels, transport them to the laboratory or testing location and test them

individually for density, water and sediment content.

If the range of the results of these tests lie within + 1 kg/m3 (density) and + 0,1 % (V/V) (water content), the
tank contents shall be considered as representative of the bulk, and the average results shall be taken.
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If the range of the results of these tests does not lie within the specified limits, the tank contents are probably
stratified. In these circumstances, additional spot samples shall, if possible, be taken at intervening or
equidistant levels, and all the individual test results averaged. For this purpose, the samples for density, water,
and sediment analysis shall not be physically composited, but the results of analyses on the separate samples
may be mathematically composited.

NOTE

spot sample from the middle of the oil is usually sufficient.

8.2.2 Pipeline sampling

8.2.2.1

For pipeline s|

NOTE If i
fixed volume o
sampled.

8.2.2.2 Pig

Fixed volume
Sample colle
components

Low pressure
receivers) sha

In small leased automatic custody transfer (LACT) crude oil tanks of less than 159 m3 (1 000 barrels), a single

Geqrerat

ampling of batch transfer quantities, use the procedures described in ISO 3171.

is required to take manual spot samples from pipelines, the procedure will be dependent on whd
I variable volume sample receiver is to be used, and on the vapour pressure of the\liquid that is
eline sampling of low vapour pressure liquids

sample receivers shall be filled directly after thoroughly flushing the sample probe an
ction shall be by submerged delivery to minimize any risk «f ‘the evaporative loss of lig

5.4.2). A sample cooler may be used if appropriate (5.7).

variable volume sample receivers (e.g. collapsible. fléxible containers, bladders or diap
Il be emptied prior to use. Where appropriate, the receiver may be evacuated. The receive

be filled direcfly after thoroughly flushing the sample probe andijine.

8.2.2.3 Piq
High pressur
with the proc

in accordancs

NOTE It

containers, bla
high vapour pr
and light-end c

eline sampling of high vapour pressure(liquids
variable volume sample receivers-(e-g. floating piston cylinders) shall be filled in accor
with the procedures detailed in 7:4.3.3.

vill not normally be appropriate’to use low pressure variable volume receivers (e.g. collapsible
Hders or diaphragm receivers), or low pressure fixed volume receivers (e.g. bottles or cans) for sg
pssure pipeline liquidsAfisdch receivers are used, phase separation may occur as the pressure is rg
bmponents may be Jost:

8.2.3 Additional precautions

Give particulg

r attention*to the precautions referred to in respect of the following:

-point oils (see 7.2.4);

bther a
to be

H line.
nt end

hragm
r shall

dance

dures detailed in 7.4.3.1 or 7.4.3.2High pressure fixed volume sample receivers shall bg filled

flexible
mpling
educed

a) high pou
b)
c)
d) ullage to
e)
8.2.4 Samp

volatile oils (see 7.2.3);

collection of large-volume samples (see 7.2.1.8);

be left in fixed volume sample containers (see 7.2.1.6);

samples for transportation (see 7.2.5 and 8.2.4).

le transportation

Transport the samples to the test laboratory in the original sample container, without transfer or compositing
(bulking), in order to maintain the integrity of the sample. If it is impossible to transport the sample in the
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original container, transfer it to a suitable secondary container following the procedure specified in 9.4 and
record the transfer. Samples should be transported to the testing location as soon as possible, or stored in an
appropriate cool, dark, dry location.

Fixed volume sample receivers/containers should be transported and stored in an inverted position, if feasible,
so that any loss of vapour from the ullage space is prevented, and any leakage is immediately apparent.

9 Sample handling

9.1 General

9.1.1 | The method of handling samples between the point at which they are extracted or draw:t and the final
labordtory analysis of the test portion (or sample storage) shall ensure that the natureyand integrity of the
samples are maintained.

9.1.2 | The method of handling a sample will depend on the purpose for whieh'it has begn taken. The
laborgtory analytical procedure to be used will often require a special handlihg) procedure to be associated
with it} For this reason, consult the appropriate method of test so that any neeessary instructiong as to sample
handling can be given to the person drawing the sample. If the analytical procedures to be|applied have
confligting requirements, draw separate samples and apply the appropriate’ procedure to each sgmple.

9.1.3 | Take particular care in respect of the following:

a) liquids containing volatile components, since loss by evaperation can occur;

b) ligquids containing water and/or sediment, since separation tends to occur in the sample contginer;

c) liquids with potential wax deposition, since-deposition can occur if a sufficient tempgrature is not
maintained.

9.1.4 | When making up composite samples, take great care not to lose light ends from volatile liquids, and
not to| alter the water and sediment contents. The preparation of composite samples without Ipss of sample
integrity is a very difficult operation and shall be avoided if possible.
9.1.5 | Do not transfer samples jof volatile liquids to other containers at the sampling location| but transport

them [to the laboratory in the original sample container, cooled and inverted, if necessary. [Great care is
necessary if a sample contains both volatile components and free water.

9.2 |Homogenization of samples

9.2.1 | Introduction

Procefdures are specmed for the homogenlzatlon of samples that may contain water and sedl ent, or are in
of sample, such
as subsampling or removal of a test portion. Care is required to ensure that the homogenization process does
not in itself cause a loss of representativity, such as through the loss of light components. Procedures for
verifying that the sample is satisfactorily mixed before transfer are given in 9.3.

It is not possible to manually agitate samples of liquids containing water and sediment sufficiently to disperse
the water and sediment within the sample. Vigorous mechanical or hydraulic mixing is necessary in order to
homogenize the sample prior to transfer or subsampling.

Homogenization may be by various methods and will be governed by the sample, the sample receiver and/or
the test method(s) used. Whichever method is used, it is recommended that the homogenizing system
produces water droplets of sufficiently small size to ensure homogeneity and stability during subsequent
handling, subsampling and analysis procedures.
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