1SO 3171-1975 (E)

INTERNATIONAL STANDARD 1<18)

\

Jn

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION -MEXAYHAPOJHASA OPIFAHU3ALMA MO CTAHAAPTHUIALIUM -ORGANISATION INTERNATIONALE DE NORMALISATION

Petroleum products — Liquid hydrocarbons —
Automatic pipeline sampling

Produits pétroliers — Hydrocarbures liquides — Echantillonnage automatigue en oléoduc

First edition — 1975-12-01

UDC 662.75 : 543.053

Descriptors : petroleum products, hydrocarbons, liquid fuels, liquefied petroleum gases, sampling, guality control.

Ref. No. 1SO 3171-1975 (E)

Price based on 12 pages


https://standardsiso.com/api/?name=30e7d6b9cdf929852f1976b70c2c8b0b

FOREWORD

I1SO (the Int
of national

International
Member Bod|
up has the ri
governmenta

Draft Interna
to the Mem
Standards by

International

rnational Organization for Standardization) is a worldwide federation
tandards institutes (ISO Member Bodies). The work of developing
Standards is carried out through ISO Technical Committees. Every
v interested in a subject for which a Technical Committee has been set
ght to be represented on that Committee. International organizations,
and non-governmental, in liaison with SO, also take part in the work.

tional Standards adopted by the Technical Committees are circulated
ber Bodies for approval before their acceptance as International
the 1SO Council.

Standard 1SO 3171 was drawn up by Technical Committee

ISO/TC 28, Retroleum products, and circulated to the Member Bodies indMay 1973.

It has been approved by the Member .Bodies of the foilowing countries :

Belgiu Israel Spain
Bulgari Mexico Sweden
Canad Netherlands Thailand
Czechoplovakia New Zealand Turkey
France Norway United Kingdom
Germany Poland US.A.
Hungary Portugal USS.R.
India Romadnia
Iran South. Africa, Rep. of
No Membgér Body expressed disapproval of the document.

© International Organization for Standardization, 1975 e

Printed in Switzerland


https://standardsiso.com/api/?name=30e7d6b9cdf929852f1976b70c2c8b0b

INTERNATIONAL STANDARD

1SO 3171-1975 (E)

Petroleum products — Liquid hydrocarbons —
Automatic pipeline sampling

1 SCOPE AND FIELD OF APPLICATION

This |nternational Standard specifies the procedures to be
used |for obtaining samples of all liquefied petroleum
proddcts and liquefied petroleum gases but excluding crude
petroleum and liquefied natural gases being conveyed by

pipelipe. 1}

Autotnatic sampling is the most accurate procedure for
obtaifing a representative sample from a pipeline in which a

prodyct is being in-line blended.

It is realized that in many countries some or all of the items
covergd by this Internationa! Standard are a subject of
mandtﬁtory regulations imposed by the laws of those

coun

ies; such regulations must be rigorously observed. [n

cases |of conflict between such mandatory regulations and

this Imternational Standard, the former shall prevail.

2 DEFINITIONS

2.1 automatic sampler : A device which{ when correctly
installed through a pipeline and when actuated by
apprdpriate control equipment, endbles a representative

sample to be obtained of the fluid-flowing in a pipeline.

NOTH — A suitable device may also be used for sampling in an open

channgl.

2.2 ¢oalescer : A device installed in a sample line in order
to br|ng together a‘discontinuous phase in droplet form, to

facilifate its separation from the main sample stream.

2.3 externally-actuated sampler : A device which

is

2.5 flashing: The -evaporation of
components from a sample, resulting fr

low boiling point
bm a sudden drop in

pressure in a sampling system. {he term ““flashing’’ used in
this sense should not be confused with| a similar term used

in the determination of flashpoint.

2.6 flow proportional sample : A sample taken from a

pipeline, during the-whole period of tra
rate which is proportional to the rate
through the pipeline at any instant.

nsfer of a batch, ata
bf flow of the liquid

2.7 heavy oils : A generic term used fo describe light fuel
oils)\Jubricating oils, electrical insulatirg oils, other specia!

oits;7and residual fuel oils.

2.8 inert gas: A gas (usually carbon

Hioxide or nitrogen}

which does not react with the fluid beirjg sampled.

2.9 isokinetic sample : A sample take

n from a pipeline in

which the linear velocity of the fluid through the opening

of the sample probe is equal to the |
pipeline and is in the same direction as
in the pipeline approaching the probe.

near velocity in the
the bulk of the fluid

2.10 knock-out pot : A vessel in a sample line designed to

remove entrapped liquids or solids by

2.11 liquefied hydrocarbon gases (LP
including methane, ethane, propane
propylene, and butylene.

2.12 sample container : A receptacie
transport of a sample.

gravitational means.

3) : Liquefied gases
butane, ethylene,

Lised for storage and

operdted.by a power source other than the kinetic energy
of t i i i 2.13 sample receiver : A receptacle tol receive the samples,

normally connected to a sampling draw off connection, or

pneumatic motor.

2.4 fast sample loop: A secondary pipeline circuit
designed for transferring product at high velocity. This
enables a representative sample of product flowing through
the main pipeline to be brought quickly to the sampling
equipment which may be located some distance from the

main pipeline.

to a pipeline probe.

2.14 self-actuated sampler : A device which is operated by

stream flow or stream pressure.

2.15 stream flow: The movement

of the fluid being

sampled through a pipeline or channel.

1) Automatic sampling methods for crude oil and LNG are under study by ISO/TC 28/SC 3.
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2.16 stream

pressure : The pressure exerted by the fluid

being sampled.

2.17 time proportional sample : A sample composed of
equal increments taken from a pipeline at regular intervals
during the whole period of transfer of a batch through the

pipeline.

2.18 turbulent flow : Fluid flow in which the particle

motion at a

ny point varies rapidly in magnitude and

3.2 In order that samples obtained by the use of
automatic sampling equipment shall be truly representative
of the bulk flowing through the pipeline it is important that
the basic principles of design given in this International
Standard shall be met by the selected apparatus and that it

. shall be correctly installed and operated. In addition,

because an otherwise representative sample can be rendered
compiletely valueless by subsequent carelessness in handling
during any transfer operation which may be necessary or
during transfer to the laboratory or test centre, it is
essential to ensure that all personnel carrying out sampling

direction. Turbulent flow occurs in a pipeline when the
Reynolds nu } ;
number may e calculated from the formula :

Re = ~————
M

where

Re is the|Reynolds number;

D is the

ipeline diameter;

V is the ljnear velocity of the fluid;
p - is the density of the fluid;
1 is the dynamic {absolute) viscosity of the fluid.
Consistent urlits must be used.

The minimum linear flow to produce turbulent flow can be
calculated by putting Re =2000 and rearranging the
formula as : )
2 000 u
pD

v

2.19 ullage ] The space in a sample receiver ‘or container
left unfilled tp allow for thermal expansion of the fluid.

shall have the necessary experience a
times pay scrupulous attention to detail. Part
required in the transfer of BS and W samples.

4 PRECAUTIONS

4.1 General precautions

4.1.1 Whatever apparatus is used for taking
following general \precautions shall always
where applicable.An addition there are special

which shall be ‘observed in sampling for certair

are noted. in\the relevant method of test.

4.1.2{ When automaﬁc sampling apparatus-is
samples from flowing streams in pipelines it i

skill and shall at all

cular care is

samples, the
be observed
precautions
tests; these

lised to take
5, of course,

not possible to take duplicate samples later Lhould it be

found that the original sample or samples
Accordingly, all apparatus and equipment shall
before sampling commences, and it

over-emphasized that the most careful w
laboratory or in quantity measurement may

re suspect.
be inspected
cannot be
brk in  the
be rendered

useless if care is not taken in the subsequent handling of the

samples upon which such work is based.

4.1.3 A sampie shall not include material oth

pr than that

3 PRINCIPL

E

3.1 In ordpr to determinel-accurately, in pipeline
movements, the volume at standard temperature and the
mass of bulk |quantities of petroleum products, the change
of volume with temperature and the mass per unit volume
of the materfals must-he”known, These characteristics can
only be conveniently~ascertained from a determination of
the density of samples taken from a pipeline; the sampling
procedures @i
volume/mass properties of the samples will be, as nearly as
possible, the same as those of the bulk quantities.

NOTE — A knowledge of the mean temperature of the material
being sampled is required, and this may be determined by the
procedures laid down in 1SO 4268, Petroleum products -
Temperature measuring methods excluding averaging
thermometers.

1} In preparation.

any change in the sample, for example by evs
volatile constituents or by oxidation.
4.1.4 The sampling shall be
maintained and

scrupulously clean.

apparatus

sampling connections shall

_ to be sampled and the process of sampling shdl! not cause

poration of

adequately
be kept

from any contaminating substance.

4.1.6 During

sampling operations the material

Iry and free

being

sampled shall be protected from the effects of atmospheric
conditions and the sample containers or sample receivers

shall be closed immediately after the sampl
taken.

e has been
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4.1.7 The operator engaged in connecting or disconnecting
sample receivers or containers or in transferring samples to
another container, shall ensure that contamination of the
sample by material present on hands or gloves does not
occur. Plastics gloves resistant to the material being handled
shall be used in preference to those made of absorbent
material.

4.1.8 The automatic sampling apparatus, its connecting
lines, sample discharge lines, and whenever possible the
sampie receiver or container, shall be thoroughly flushed

1SO 3171-1975 (E)

If the Reid vapour pressure of the material being sampled is
expected to be greater than 1,8 bar, a container of suitable
construction for the highest expected pressure shall be
used. A suitable container is the liquid chamber with two
openings described in- 1SO 3007, Petroleum products —
Determination of vapour pressure — Reid method, and
shown in figure 1. :

Dimensions in millimetres

=

through—before samptingcommences—After—ftoshing, the
sample container shall be drained before being used to
contaip the actual sample.

4.1.9 [Samples of materials which may be affected by light
~or hedt shall be stored in a cool, dark place and sample
contaipers holding volatile materials shall be stored upside
down | to prevent possible loss of low boiling point
compqnents. Periodic examination shall be made for
leakagp.

4.1.10 A faulty sample (i.e. a sample which does not
adequptely represent the material being sampled) is
frequgntly due either to failure to comply with 4.1.3 to
4.1.9 jor to faulty labelling. The provision of clean sample
containers is greatly simplified if containers are reserved
and kppt separate for different classes of products, while
the possibility of errors in labelling may be largely
eliminiated if each sample container is marked before. the
next spmple is taken.

4.2 Safety precautions

4.2.1 | The safety precautions given below apply in all cases
and constitute good practice, but the\list is not necessarily
ehensive. It is recommendéd ,that the list should be
conjunction with the~appropriate national safety

whendver they do not~conflict with local or other

b} | Plant and equipment shall be adequately maintained,
an i n

coupling;
¢ int. 13 min. C 3

Valve, 13—//+ : -

Valve, 6 51

ZITXZT

u\_‘l/[_m\
Liquid chamber
(two openings) >

FIGURE 1 — Sample container with fwo openings

4.2.3 Unless the sample receiver or container is designed
to be used without ullage, it shall not Qe completely filled
with liquid but sufficient ullage sha!l always be left to allow
for expansion. For some applications itvl\ay be necessary to
fill completely a sample receiver or contpiner with liquid; in
such cases the receiver or container :

a) shall be fitted with a relieL valve to avoid
over-pressurizing under ALL subsequent handling
conditions;

maximum hydrostatic pressure thdt can possibly be

b) shall be constructed and certifigd to withstand the
encountered during subsequent hand%ng.

c) Sampling equipment and sample containers shall be
properly designed for the pressures to which they will be
subjected in use. They shall be pressure tested to at least
1,6 times the maximum operating pressure before being
taken into use and thereafter at regular intervals dictated
by the nature of the apparatus and the pressure range
involved. All such equipment shall be clearly marked
with the date of the last testing and the maximum
permissible working pressure.

4.2.2 Glass sample containers used for sampling materials
with a Reid vapour pressure between 1,0 and 1,8 bar shall
be protected with a metal case until the sample is discarded.

4.2.4 Care shall be taken to avoid breathing petroleum
vapours during sampling operations.

4.25 Protective gloves of hydrocarbon-insoluble material
shall be worn when sampling. Eye shields or face shields
shall be worn where there is a danger of splashing.

4.2.6 All metal sampling containers used in flammable
atmospheres should be made of non-ferrous metal, unless
otherwise specified. '
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4.2.7 All electrical components used in connexion with
automatic sampling apparatus situated in a classified area,
shall be appropriate to the classification of the area and
shall conform to the appropriate national safety regulations
or any recognized code in the petroleum industry.

4.3 Special safety precautions

The following special precautions shall be observed, in
addition, when dealing with particular equipment or
products :

b) externally actuated

~ pheumatic;

electric;

hydraulic;

— mechanical.

NOTE — All electrical installations shall comply with appropriate
safety requirements (see 4.2.7).

automatic

4.3.1 Leaded fuels

The approprjate regulations regarding the handling of
leaded fuels shall be meticulously observed.

4.3.2 Liguefied hydrocarbon gases

a) Liquefied hydrocarbon gases can cause serious cold
burns. Cade shall be taken, therefore, to prevent the
liquid product from coming into contact with the skin.

b) Dischafge of liquefied hydrocarbon gases can give
rise to staftic electricity and it is essential to connect
bombs to 3 satisfactory electrical earth or ground before
dischargin

c) The safety precautions mentioned in 5.3.3.4 shall
also be rigdrously observed.

5 APPARATUS
5.1 Automatic samplers

5.1.1 Automptic samplers shall be designed to procure
representative| samples of fluid products from pipelines
either on shofe or on board ship, ‘er)from open channels
either on a coftinuous basis or o-an‘intermittent basis.

5.1.2 Automptic samplers'shail consist of :
a) a devicg for extracting the sample;

b) a receiyer-for containing the sample, or alternatively,
means for | transferring the sample to an analyzer or

samplers may be either time or flow proportional.

For steady flow rates, i.e. if variations jin-flow are less than
10 % of the mean flow, time proportional [sampling is

satisfactory. Otherwise a flow propartional sampling device
is preferable.
Automatic samplers shall be provided with g means for

adjusting the sampling rate.
5.1.6 The following information is required When selecting
equipment for any particular service :

a) Typenand size sample, whether samplipg is to be
intermiftent or continuous, and the purpose for which
the sample is required. ‘

b) " Size of pipeline from which sample is to be taken.
c) Rate of flow of liquid to be sampled.
NOTE — Special attention is drawn to 5.1.4.

d) Minimum and maximum as well as normgl| operating
pressure and temperature in the system.

e} Physical properties of the liquids to be sapmpled.
f) Any corrosive effects of the liquids.

g) Whether there is need for adjustment of sampling
rate.

h) Services available on site.
i) The schedule of routine maintenance required.

k) Whether it is possible or required to w|thdraw the
probe for pipeline cleaning or other purposes

b-1-6—For—meost—applications—samplers—eenstructed of

similar continuous testing apparatus;
¢) means for controlling the rate of sampling;

d) means for flushing the equipment.

5.1.3 Automatic samplers can be sub-divided into the
following categories according to their method of
operation :

a) self-actuated
— by stream flow;

— by stream pressure.

stainless steel with flexible parts of polytetrafiuoroethylene
(PTFE) are satisfactory although samplers may be
constructed using combinations of other suitable materials.

'~ 5.2 Sample receivers and containers — General

5.2.1 Sample receivers and containers shall be constructed
of materials resistant to solvent action or chemical attack
by the product being sampled (see 5.1.6).

5.2.2 Sample receivers and containers shall be constructed
to withstand the maximum pressure and temperature
encountered in use.
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5.2.3 Sample receivers and containers shall be so
constructed as to avoid contamination of the sample by
extraneous foreign matter.

5.2.4 The sample line from the automatic sampler shall be
so designed as to eliminate water and sediment traps.

5.2.5 Sample receivers shall be constructed to allow for a
minimum of 5 % ullage under all conditions of operation.

5.2.6 Corks shalli not be used to close sample containers

1SO 3171-1975 (E)

Figure 2 illustrates suitable designs. Preferably a bomb with
a built-in ullage chamber, as shown in figure 2¢) should be
used.

CAUTION — 1t is essential before sampling pro-
pane/propylene mixtures, that the marking on the bomb
shall be examined to ensure that it has been tested to a
suitable pressure in relation to the product to be sampled
{see 5.3.3.4).

5.3.3.3 The metal connecting tubing and the associated
fitt i f sufficient strength to

for volgtile liquids.

5.3 Smele receivers and containers for liquefied
hydrogarbon gases from pressurized lines

5.3.1 |[Sample receivers and containers shall be so
constrycted that no loss of vapour or liquid can take place.

5.3.2 |There are two methods for handling samples for
laboratory testing after they have been collected in the
sampldg receiver :

— [Method 1: The sample is transferred from the
recdiver into a suitable high pressure bomb for
trarjsporting to the laboratory (see 3.2).

— [Method 2 : The filled sample receiver is taken from
the| automatic sampling equipment for transporting, to
the[laboratory and is replaced by an empty receiver.

NOTE -- Method 2 is preferred as it involves less handling of the
sample.

5.3.3 |Sample receiver and containers for method 1

It is recommended that the volume. inithe sample receiver
should be 2,6 times greater than the'velume required in the
samplq bomb to allow for purging”of the bomb with the
produgt.

5.3.3.1 The sample reCeiver shall be suitably constructed
for effecting the transfer of the sample to the bomb.
Provisfon shall be\made for mixing the sample in the
receivgr so that)it/is homogeneous before transfer to the
bomb.

5.3.3.2_The high pressure bomb shall be constructed of a

withstand the operating pressure of the.system.

5.3.3.4 SAFETY PRECAUTIONS Sample bombs shall be
tested at regular intervals to detect weaknesses that might
lead to sudden failure. This testing must comply with any
regulations in force at theytime and plage of use applicable
to pressurized containens used for the transport of LPG. {f
no such regulations’exist, testing of the sample bombs,
which must include cleaning, inspectjon of valves and
hydrostatic spressure test, shall be dgne at least every
5 years. bA\ more frequent inspectipn of valves is
recommendéd. Each bomb shall be markpd with the date of
last pressure test, maximum working [pressure, and tare
weight. The marking shall be etched of to the bomb, or
stamped on a metal plate tack-welded to the bomb.

5.3.4 Sample receiver for method 2

A suitable receiver for removal and|transport to the
laboratory is shown in figure 3. The| receiver shall be
constructed of a suitable grade of stainlegs steel and shall be
tested to 1,5 times the maximum wprking pressure to
which it may be subjected (see 4.2.1c)), it shall be fitted
with unions to permit its easy remaoval frpm the sampler.

5.4 Sample receivers and containers [for LPG pumped
under refrigerated conditions

5.4.1 For sampling LPG being pumped under refrigerated
conditions, suitable facilities shall be ptovided for cooling
sample receivers and containers.

5.4.2 Special consideration shall be given to the choice of
the material of construction, which shal{ be suitable for the
temperature range involved.

suitable grade of stainless steel with two steel needle valves,
for example 6 mm. In the absence of any local code
requiring other test conditions, the bomb shall be tested to
1,6 times the working pressure (see 5.3.3.4). If the
maximum working pressure is doubtful or indeterminate,
due to uncertainty as to the product properties or
environmental conditions then due allowance must be made
in the design, to give an adequate margin of safety to allow
for these uncertainties. (See CAUTION). Stainless steel is
recommended because it is less subject to attack by suiphur
compounds which may be present in the sample. For
sampling LPG, one valve should preferably be fitted with an
ullage tube, marked with the appropriate percentage ullage
setting.

CAUTION — Protective gloves shall be worn when handling
liquids under refrigerated conditions.

5.5 Sample receivers and containers for light distillates and
gasolines

5.5.1 Sample receivers

Sample receivers shall be made of metal and shall be
capable of being vented to atmosphere through a pressure
control valve with an appropriate setting to minimize the
loss of low boiling point components. Provision shall be
made to enable the receiver to be kept cool when necessary
(see 6.6.1).
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FIGURE 2 — Examples of sampling bombs
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Pressure relief
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screw
Retaining ring O ring Dip needie
O ring
Seal head Piston
Sprlng ' Back up ring
YZ required)
~
74 g
III v 3
;{_l’.’:,g:&:::J }
=7 ;
Rod tip
Seal tip . i Roll pin
. Retalnlf\g ring Screw Valve
O-ring (2 required) {3required) (3 required}
O-ring —Lock nut Cyiind i
End cap PTFE seal yHnder,
Washer (2 required)
See detail Piston rod

Safety relief valve

5.5.2 Sample containers

Metal [or plastics screw-type closures with suitable
oil-resistant inserts are preferred for all sample containers:
If corkg are used they must be of good quality. Corks shall
not be yised with volatile fiquids.

If the Reid vapour pressure is known to exceed 1.8 bar or it
is considered likely that it may be in excessof 1,8 bar, a
container similar to the vapour pressure gasoline chamber
with two openings shall be used (figare 1). For a complete
specifigation see 1SO 3007, (Petroleum products —
Determiination of vapour pressute =~ Reid method.

5.6 Sample receivers for medium and heavy distillates

5.6.1 PBample receivers shall be manufactured in a suitable
materidl and shali_be'capable of being vented to atmosphere
throu91 a pressure control valve with an appropriate
setting

FIGURE 3 — Example of pressure equalized safmple receiver

5.7.3 Where necessary, for example if used for easily
oxidizable products, the constructign shall permit
blanketing of the contents of the receiveq with an inert gas.

5.8 Sample receiver for bitumen

5.8.1 Sample receivers shall be manufactured in a suitable
material and shall be capable of peing vented to
atmosphere.

6.8.2 For molten bitumen grades, sample receivers and
connections shall have provision for heat fracing. '

5.8.3 For bitumen emulsions, thermal|insulation of the
sample receiver may be necessary to prevent the sample -
freezing.

5.8.4 Where necessary, for example if used for easily
oxidizable products, the constructipn shall permit
blanketing of the contents of the receiver with an inert gas.

5.6.2 When necessary, for example if used for easily
oxidizable products, the construction shall permit
blanketing of the contents of the receiver with an inert gas.

5.7 Sample receivers for heavy oils

5.7.1 Sample receivers shall be manufactured in a suitable
material and shall be capable of being vented to atmosphere
through a pressure control valve with an appropriate
setting.

5.7.2 Sample receivers and connections shall where
necessary be thermally insulated and/or heat traced to
prevent solidification of the sample.

5.8.5 Sample receivers for volatile grades of cutback
bitumen shall be capable of being vented to atmosphere
through a pressure control valve with an appropriate setting
to minimize the loss of low boiling point components.

5.9 Sample containers

5.9.1 Except where otherwise specified, sample containers
shall conform to the foilowing specifications :

5.9.2 Type of containers

The container shall be made of glass, metal, or plastics as
appropriate and shall have a suitable cap, stopper or lid.

7
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The size is normally in the range of 0,25 to 51, but larger
containers may be required when special tests of bulking or
division of the sample, etc, are called for. It is important to
ensure that the container selected is of suitable strength
when required for use with high vapour pressure products.

5.9.3 Glass bottles

5.9.3.1 Glass bottles shall be provided with a cork, a glass
stopper or a plastics or metal ‘screw-cap fitted with an
oil-resistant disc. Corks shall not be used with volatile
liquids. When the product is sensitive to light the sample

protective cover of a suitable material may be used. Corks
shall not be used with volatile liquids as the vapour may
penetrate into the cork and cause contamination of
subsequent samples.

Screw-caps of cans or bottles shall be fitted with discs of
cork or other oii-resistant material. The disk, which shall
only be used once, shall be removed before the cleaning of
screw-caps and a new disc shall subsequently be fitted.
Corks and stoppers shall be tied or wired on, or covered
with a paper cap tied round the neck of the bottle, or
sealed with a viscose cap. Sealing wax or paraffin wax shall

bottle shall be|dark coloured.

5.9.3.2 Glass| bottles and their closures shall be clean and

dry. The method of cleaning will depend upon the
condition or grevious contents of the bottle, the nature of
the sample, and the tests to be carried out.

5.9.3.3 If tHe vapour pressure of the product to be
sampled is bgtween 1,0 and 1,8 bar, the bottle shall be
protected with a metal case until the sample is discarded.

5.9.4 Plastics|bottles

Plastics bottles made of suitable unpigmented linear
polyethylene yith a minimum density of 0,950 g/ml and a
minimum wall thickness of 0,7 mm may be used for the
handling and |storage of gas oil, diesel oil, fuel oil and
lubricating oils. They should not be used for gasolines,
aviation jet fliel (avtur), kerosine, white spirit, medicinal
white oils andtpecial boiling point products.

NOTES

1 In no circumptances shall non-iinear {conventional) polyethylene
containers be usgd to store samples of liquid hydrocarbons.

2 Plastics bottigs have the advantages that they will notshatter like
glass or corrode| like metal, They are generally usedhonly once and
then discarded 4o that re-cleaning and recovery procedures are not
required.

595 Cans

Cans shall bg made of tinplate and should have seams
soldered on the exterior surfaces using a flux either of resin
in a suitable sdivent or of-a similar composition. Such a flux
is easily remdved with\gasoline in a washing procedure.
Cans may be glosed by means of corks, or screw-caps with
oil-resistant discs; which shall be discarded after being used
once. Corks s

, included in those recorded :

NOT be used.
5.10 Labelling and handling

5.10.1 Labelling

used on glass surfaces but-in general tie-on| labels are
preferred. Labels shall be permanently marked. If a pencil is
used, sufficient pressure should be exerted to|indent the
paper. {t is suggested that the following pafticulars be

Sample containers shall be labelled : gummed laIJels may be
i

— place at\which sample was drawn;
— date;

- “initials or other identification mark of sampler;
— grade of product;

— quantity represented by sample;

— tank No., package No. {and type}, name of ship, etc.;

— type of container from which sample wag drawn and
type of sample, for example upper, average, ¢ontinuous.

It is recommended that details be recorded in 4 book kept

for the purpose.

5.10.2 Packing and transporting

If samples are to be dispatched by public trargsport, care
must be taken to comply with the appropriate pegulations.
When absorbent packing materials are used the cork or
stopper must be covered with a paper, plastics, or viscose
cap in order to prevent contamination of the|sample on
opening.

their closures must be clean and dry. The method of
cleaning will depend on the condition, or previous contents
of the can, the nature of the sample and the tests to be
carried out. Cans should be inspected before use and
rejected if leaks or rust are present.

5.9.6 Stoppers or closures

Corks, ground glass stoppers, or plastics or metal screw-caps
may be used for closing sample bottles. Rubber stoppers
shall not be used. Corks shall be of good quality and free
from loose pieces or dust. They should be softened by
rolling or squeezing and pressed well into the neck of the
bottle to prevent leakage or evaporation. Where necessary a
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5.10.3 Storage

Samples of products which may be affected by tight or heat
shall be stored in a cool dark place and containers of
volatile products shall be stored upside-down, to prevent
loss of low-boiling constituents. Periodic examination shall
be made for leakage.

6 INSTALLATION AND PROCEDURE
6.1 Features comimon to all installations

6.1.1 Automatic samplers may be used on pipelines either
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on shore or on board ship, in open channels and in
combination with on-line analyzing systems; see section 7.
Wherever they are used the following ~fundamental

principles apply.

6.1.2 in the case of pipeline sampling, a suitable sample
probe shall be installed, in such a way as to minimize the
effects of stratification or of the separation of particles or
droplets from the fluid being sampled. To be representative,
the sample should be drawn from an area of turbulent flow,
(i.e. Reynolds number (Re) well above 2 000) {see 2.18),

1SO 3171-1975 (E)

6.1.6 Automatic samplers shall be installed with suitable
valves and connections to enable the equipment to be
flushed either automatically or manually. A check valve
shall be installed in the sampling line to prevent any
possibility of the sample returning to the pipeline from
which the sample is being drawn.

CAUTION — Care shall be taken to ensure. that
arrangements are made for the safe disposal of the
flushings.

and s yould-be-isokinetic:

6.1.3 | When products are manufactured in in-line blending
systens, the point of withdrawal of an automatic sample
from | the pipeline should be a sufficient distance
downgtream of the fast point of injection of any
nent to ensure that all components are adequately
and that the sample is representative. The actual

velocity, degree of turbulence, piping
ration, etc. For normal applications a distance of
es the pipe diameter is considered to be the practical
minimum. The probe should be firmly anchored to both
sides |of the pipe in order to reduce vibration at the
pipe—probe junction.

6.1.4 | Types of sample extractors in general use are :

a) | A pipe extending internally in the pipeline, with the
sample inlet

L bevelled at 45° facing upstream; or
L bent at 90° to face upstream.

The point at which the sample enters the pipe should
not be nearer to the pipe wall than one-third of the
intgrnal diameter.

b

A probe

- incorporatinga hole-or aperture facing the flowing
Stream;

- extending. the full height of an internal square
Kection in”the pipeline, to obtain a representative
kample across the whole cross-section at right-angles
to the\direction of flow (see figure 4).

NOTE|-"No firm recommendations can be given for a particular

Fow—>» T 7

ioh A-A

lompressed air

Signal from
flowmeter

Flow ~——p»

A4
Shown horizontal //'
for clarity
To sI,mple receiver
A1 Integrator with timing deyice
A2 Impulse unit
A3 Compressed air cylinder
A4 Parallel-plug valve

FIGURE 4 — Diagrammatic scheme pf installation
of probe of internal square section

Samplirlg device

Drive arjd
4— . .
control unit

application since the requirements for sampling of multiphase
liquids can be affected by pipeline size, configuration, flow rates,
etc.

The rate of sampling shall be controlled by a suitable device
in the sampler; a valve at the end of the probe or pipe is not
suitable for controlling the rate of sampling.

6.1.5 In order. to minimize the time fag between any
portion of a sample being withdrawn from. the pipeline and
the same portion being deposited in a receiver, sample
receivers shall be located as close as possible to the sampling
device and the connection shall be made with short Jengths
of piping of adequate bore and the number of bends shall
be kept to a minimum.

T E— Pressure| control vaive
: A
Q
w
r ’ l«— Sample receiver
™~
AN Support clamp

Drain valve

—

FIGURE 5 — Typical pipeline sampling installation
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6.1.7 The ¢

automatic sampier

associated with an
safety

installation
shall comply with any

lectrical

requirements in force at the time and place.

6.1.8 Automatic samplers shall, where possible, be located
to provide easy access for adjustment of sampling rate and
for maintenance.

6.2 Selection

The considerations which shall be taken into account when
i)ment for any particular service are detailed

selecting equi
in5.1.5.

of equipment

6.4 Checking of operation

6.4.1 Automatic sampling installations shall be checked in
a manner and at such intervals as will meet with the
approval of all the parties concerned, but in the absence of

such agreement the following procedure shall apply :

a) In the case of time proportional sampling, the check
shall include the determination of the deviations (per
measured volume of flowing stream) in the quantity of
the sample taken which shall not exceed * 5 %.

b) In the case of flow proportional sampling, the check

6.3 Special considerations

6.3.1 When
conditions car
device near th

he flow is normally streamlined, turbulent
often be achieved by installing the sampling
delivery side of a pump.

NQOTE — Care :sl;an be taken that the device is installed in such a

position that tl
flashing of ligh
downstream of 4

6.3.2

re is no sudden drop of pressure likely to cause
ends, for example as when placed immediately
partially closed valve.

In ordgr to minimize the time lag between any

partion of a spmple being withdrawn from the pipeline and
the same portipn being deposited in a receiver, short lengths

of piping of

adequate bore shall be used between the

sampling devige and the receiver.

NOTE — Under

certain conditions there may be a tendency for

water or heavy particles to drop out in the discharge line fronnthe
sampling device rrnd appear in the sample receiver during subsequent

sampling. To m
enlarged sectio
towards the recg
pockets in which

6.3.3 To pref
other liquids
the sampling

nimize this the pipe shall be free from pockets or
s and preferably should be pitched\ downwards
iver. Care shall also be taken to efisure there are no
vapours can be entrapped.

yent solidification of\high pour point oils or
t may be necessary 1o insulate or heat trace
vice and connections.

NOTE — Care ghall be taken,'to ensure that the material is not
overheated. The| temperatiice.should only be high enough to keep
the material in fhe liquid\phase to ensure proper operation of the
sampling device.| Temperatures above this can result in an alteration
of the density of| thé.material.

shall include the determination of the dev]ations (per
measured volume of flowing stream) in‘the’puantity of
the sample taken which shall not exceed’t 5 %.

6.4.2 Any check sample so obtainéd should bd compared,
where possible, with a composite.sample taken in strict
compliance with [SO 3170, Petroleum products — Liquid
hydrocarbons — Manual sampling.

6.5 Sampling LPG

6.5.1 The sampling apparatus for LPG shall jbe chosen
according to.requirements and grade of product to be
sampled, for ‘example propane, butane or mixtutes thereof.

Collectionw of LPG samples by water or liquid displacement
of thé.sample receiver shall be allowed only whefe accurate
determination of the property or properties t¢ be deter-
mined is not changed by the displaced material.

6.5.2 Excess flow valves shall be fitted td ali main
connections on LPG lines.
CAUTION — Because some petroleum gases gre heavier

than air and are highly flammable they constitulte a special
hazard. Care shall be taken before releasing them to
atmosphere, that no sources of possible ignition pxist in the
vicinity. Conducting material insulated from egrth, in the
path of the bomb vent discharge can form a| source of
ignition.

6.5.3 It is recommended that sampling apparatus for LPG
shall be shaded from direct sunlight by a suitable[shelter.

6.5.4 A typical installation for obtaining spmples for
laboratory testing is shown diagrammatically in figures &
and 6.

6.3.4 The design and method of installation of an
automatic sampler should preferably be such that the

installation ca

n be carried out while the pipeline is in

operation, if this should be necessary.

6.3.5 Attention shall be given to the manufacturers’

recommendations

systems.

6.3.6 Where i

receiver to a
taken.

10

when installing automatic sampling

it is necessary to transfer a sample from a
container, appropriate precautions shall be

Operating instructions :

a) Connect pressure equalized type receiver to system
by unions; valves B, C, and drain valve being closed.

b) Open valve D on line and valve C on receiver, and
check that the connections are free from leaks.
¢} Open drain valve and leave open until flow through

valve ceases. The receiver may be fitted with an indicator
to show the position of the piston. Close drain valve.

d) Open valves A and B and check that the connections
are free from leaks.

e) Start sampler drive unit and adjust sample rate as
required. .
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