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INTERNATIONAL STANDARD

ISO 3170-1975 (E)

Petroleum products — Liquid hydrocarbons —

Manual sampling

1 SCOPE AND FIELD OF APPLICATION

1.1 This International Standard specifies the procedures to
for obtaining samples. of materials in liquid state,
ixed tanks, railcars, road vehicles, ships, barges,

— Liqufd hydrocarbons — Automatic pipeline sampling.

1.2 This International Standard is intended to apply for
sampling finished products, also crude oils and intermediate
products, which are stored or transported in tanks at or
near afmospheric pressure and are handled as liquids at
temperptures from near ambient up to 100 °C.

1.3 Tle samples taken by the procedures given in this
Interndtional Standard are intended to be used (to
determjne :

a) quality;
b) Wwhether contaminants are present;
c) degree of homogeneity of a batch.

The ipformation obtained may-'be used for either
qualitative or quantitative assessment of the batch being
sampledl.
14 TTe apparatus used; and the procedures and
precautions listed, are)those which can be employed for
normai|petroleum products and crude oils.

1.5 When a-batch of materials is to- be .received or
consigried,”there are often the alternative possibilities of

It is often necessary to employ béth
sampling covering particular operations.

1.6 Pipeiine sampling mdy, be many
Automatic procedures shoutd be emplg
possibility that the liquid flowing throy
non-homogeneous.

1.7 It is npot'-intended to refer to
specialized-products or to those sampling
are required in relation to particular te
detailshare either the subjects of indivi
Standards or are included in the test meth

2 DEFINITIONS
2.1 Samples taken to determine average

2.1.1 upper sample : A sample taken at

fank and pipeline

al or automatic.
ved if there is a
gh the pipeline is

the sampling of
precautions which
t methods. These
dual International
ods.

properties

h level of one-sixth

of the depth of liquid below the top surfgce.

2.1.2 middle sample : A sample taken at|

of the depth of liquid below the top surface.

2.1.3 lower sample: A sample take
five-sixths of the depth of liquid below th

2.1.4 representative sample: A samp
material in a tank or other receptacle,

a level of one-half

h at a level of
e top surface.

e obtained from
or consigned as a

batch by pipeline, and which has the same composition as

the bulk of material from which it is tak

en, the bulk being

considered as a homogeneous whole.

sampling-from a tank, or from a pipeline during the transfer
operation. ;

Pipeline sampling, manual or automatic, as distinct from
tank sampling, is generally employed for the following
conditions :

a) when the contents of a tank are likely to suffer from
a marked lack of homogeneity, including the presence of
two phases with differing densities;

b) when monitoring material that is being pumped
through a pipeline;

c) for monitoring the performance of in-line blending
systems, and for determining the properties of a batch of
product being made with an in-line blending system.

2.1.5 blend sample: A sample taken from any suitable
point in a tank, or from a tank-side sample connection after
mixing the tank contents, and before any significant
separation of phases has taken place.

2.1.6 composite sample : A sample taken by combining
representative samples . from a number of tanks or
containers in amounts proportional to the contents of each
of the tanks or containers.

2.1.7 continuous sample : A pipeline sample which is
taken -continously during the period of a pumping
operation.
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2.1.8 intermittent sample : A pipeline sample made by
combining a series of samples taken throughout the period
of a pumping operation.

2.2 Samples taken to determine spot properties

2.2.1 spot sample : A sample taken at a specific location
in a tank, or from a pipeline at a specific time during. a
pumping operation. It is representative of its own
immediate or local environment.

2.9 turbulent flow: Fluid flow in which the particle
motion at any point varies rapidly in magnitude and

- direction. Turbulent flow occurs in a pipeline when the

Reynolds number {Re) is well above 2 000.

3 PRINCIPLE

2.2.2 top sampIL : A spot sample obtained 150 mm below
the top surface of the liquid.

2.2.3 bottom spmple : A spot sample taken from the
material at the bottom of the tank, or in a pipeline at a low
point.

2.2.4 drain sample : A spot sample taken from a drain
cock or valve.

2.2.5 outlet sample : A spot sample taken at the level of
the tank outlet (¢ither fixed or swing pipe outlet).

2.2.6 tank-side |[sample: A spot sample taken from a
suitable sample cpnnection to the side of a tank.

2.2.7 surface sample : A spot sample skimmed from the
surface of a liquid in a tank.

2.3 sample cor]tainer: Receptacle used for storage~and
transport of the Jample.

2.4 sample recejver : Réceptacle normally connected to a
sampling draw 3& connection, or pipeline probe, used to
receive the sample. When disconnected-it.may be used as a
sample container

2.5 sampling afparatus : Egquipment either portable or
fixed used for obfaining a sample.

2.6 isokinetic shmple. @ A sample taken from a probe in
which the Iinearrvelocity of fluid through the opening of

3.1 Samples submitted for examination ust be
representative of the product being sampfled: ere are
numerous precautions necessary to ensure this, d¢pending
on the characteristics of the liguid, the)tank or|pipeline
from which the sample is being obtained, and the pature of
the tests to be carried out on the sample.

3.2 To obtain a represéntative sample from a| tank in
which the contents are static it is normal to take gn upper,
middle and lower sample and mix these in a pfescribed
manner to prepar€ a'single combined sample. Depehding on
whether the contents are well mixed, the quantity of
material contained in the tank, etc., it may be acceptable to
take fewersthan three samples, or it may be necgssary to
take mare" than three samples, to obtain a reprepentative
compgosite sample.

11§” normal practice to take three samples fron] a tank.
When the contents of a tank are subgtantially
homogeneous, as shown by preliminary examinatign of the
upper, lower and middle samplies, and the cross-sgction of
the vessel is uniform, a representative sample fromJa tank is
usually made up by combining equal parts of samgles from
levels at one-sixth, one-half and five-sixths of the depth
from the top surface of the liquid to the bottom of the
tank. .

3.3 When a batch consigned by pipeline is known to be
homogeneous, as, for example, when it is being [pumped

from a tank the contents of which are knowh to be.

homogeneous, a representative sample may be obthined by
drawing a number of samples from the pipeline at jntervals
during the pumping and combining these in equal phrts.

the sample probe is equal to the linear velocity in the
pipeline and is in the same direction as the bulk of the
fluid in the pipeline approaching the probe.

2.7 flow proportional sample : A sample taken from a
pipeline during the whole period of transfer of a batch, at a
rate which is proportional to the rate of flow of the liquid
in the pipeline at any instant.

2.8 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.

34 To obtain a representative sample from a batch of
material being pumped in a pipeline, the sample must be
taken intermittently, or continuously, during the whole
period of pumping. The sample should be taken by means
of a suitable sample probe, preferably in an isokinetic
manner from an area of turbulent flow, at a location a
sufficient distance downstream of the last point of injection
of any component to ensure that all such components are
adequately mixed (see 4.6).

3.5 This International Standard also covers procedures
intended to verify a lack of homogeneity, or presence of
two phases or of contaminants in-a liquid in. a vessel or
pipeline, by taking appropriate spot samples.
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4 APPARATUS

4.1 Containers

Sample containers are receptacles used for the storage and
transport of samples, and shall have a suitable cap, stopper,
lid or valve. The size normally varies between 0,25 and 5 |,
but larger containers may be required when special tests,
bulking, or division of samples, etc., are called for.

ISO 3170-1975 (E)

NOTE ~ in no circumstances shail non-linear (conventional}
polyethylene containers be used to store samples of liquid
hydrocarbons.

Used engine-oil samples which may have been subjected to
fuel dilution should not be stored in plastics containers.

NOTE ~ Plastics bottles have the advantage that they will not
shatter like glass or corrode like metal containers. They are generally
used only once and then discarded so that re-cleaning and recovery

procedures are not required.

The cofTaiTEr USed MUST be IMpPervious 10, and resistant to

solvent| action by, the product handled. It must be of
sufficient strength to withstand normal internal pressures
likely tp be generated, and sufficiently robust to withstand
normal fhandling.

4.1.1 (Glass bottles

4.1.1.1| Glass bottles shall be provided with a cork, a glass
stopper| or a plastics or metal screw-cap fitted with an
oil-resigtant disc. Corks shall not be used for volatile liquids.

If the product is sensitive to light, the sample bottle shall be
dark caloured.

4.1.1.2| Glass bottles and their closures shall be clean and
dry. The method of cleaning will depend upon thé
conditi¢pn, or previous contents, of the bottle, the nature-of
the sample, and the tests to be carried out.

4.1.1.3| Glass bottles shall not be used for materials with a
Reid vgpour pressure greater than 1,8 bar. If the vapour
pressur¢ of the product to be sampledsis between 1,0 and
1,8 bar/ the bottle shall be protected with a metal case until
the sample is discarded. ’

41.2 Cans

These ghall be made ©f suitable tinplate and should have
pressed| seams or _séams soldered on the exterior surfaces
using al flux of resin in a suitable solvent. Cans may be
closed |by means of screw-caps with oil-resistant discs,
which ghall‘be discarded after being used once. Corks shall
not be used. Cans and their closures shall be clean and dry.

4.1.4 Weighted sampling can

This should be of suitable capacity,\for

and of such a weight as to sink readily in
sampled. The can shall have a\cord or a cff
material attached and shall 'be provids
permit filling at any desired level in th
used to weight the apparatus shall be fitt

bxample 0,5 to 11,
the material to be
ain of spark-proof
d with means to
b tank. The metal
bd externally or be

contained in an pilstight false bottom, since irregularities in

the metal may (retain material which wi
sample if thé weight is fitted to the inter
examples.of suitable equipment.

4.2 Sampling cage

This shall be a metal or plastics holde
constructed to hold the appropriatg
combined apparatus shall be of such a
readily in the material to be sampled, and
made to fill the container at any desired
and 3).

Bottles of special dimensions are require]

| contaminate the
or. Figure 1 shows

or cage, suitably

container. The
weight as to sink
provision shall be
level (see figures 2

d to fit a sampling

cage. The use of a sampling cage is gen’[zrally preferred to

that of a weighted sampling can, for clea
since loss of light ends is likely to occun
the sample from a weighted samplin
container.

4.3 Stoppers and closures

Corks, ground glass stoppers, or plastics o
may be used for closing sample bottles
shall not be used. Corks shall be of goo
from loose pieces or dust. They shoul

volatile products,
when transferring
) can to another

r metal screw-caps

Rubber stoppers
4 quality and free
i be softened by

rolling—or sgueezing-and pressed well int
~ b ~ Ll

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.

4.1.3 Plastics bottles

Plastics bottles made of suitable unpigmented linear
polyethylene with a minimum density of 0,950 g/cm3, and
with 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 oil. They should not be used for gasoline,
aviation jet fuel (avtur), kerosine, crude-oil, white spirit,
medicinal white oil and special boiling point products.

o the neck of the

bottle to prevent leakage or evaporation. Where necessary a
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 oil-resistant material. The disc, which shali
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
NOT be used.


https://standardsiso.com/api/?name=1a39eb4f60dc74ed2c77269d5e85f15f

ISO 3170-1975 (E)

Long chain of spark-proof material
-.or cord attached to permit filling
at any desired level

Brass wire handle

1 b 11— Tight-fitting conical cap
Reinforced Brazed joint
mouth
Brazed-on lugs
":\\-_’;v‘

Material : copper sheét

&\ ﬁ External lead weight

Copper wire handle ————em=

.\__/‘
Copper wire lugs
Washer \\—__/5
Pin {threaded Sheet lead ~a
at bottom)
Nut

Cork arrangements

FIGURE 1 — Examples of weighted sampling cans
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FIGURE 2 — Examples of sample cages

Screwed (or to suit

1SO 3170-1975 (E)

950 ml wgighted bottle
carrier {cah be fabricated
to fit any bize of bottle)

thread on bottle)

Material : brass

FIGURE 3 — Example of sampling cage for use with screw-top glass 600 m! sample bottle
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4.4 Slot dipper

This is intended for drawing samples from fixed roof tanks
operating up to about 55 mbar gauge pressure in order to
minimize loss of vapour from the tank. An example is

shown in figure 4 and consists essentially of a flanged

aluminium stand pipe with a flap valve in the lower portion
of the body and a hinged cover at the top. The
counterweight of the flap shall be adjusted so that the valve
can be held in the closed position with a filled sampling
cage resting upon it. A specual samplmg cord shall be
supplied with t 3
an adaptor wh«"h can be fastened to the top cover. This
adaptor shall ngrmally be kept permanently attached to the
cord.

A sampling cagp as described in 4.2 is required. Sampling
operations are facilitated if the cage is fitted with a short
operating cord |permanently fastened to the cork, passed
through the logp of the case, and terminated in a loop or
ring. The main|sampling cord should be fitted with a clip
for attachment|to this loop or ring. The operating portion
of the cord shgll be as short as possible so that when the
cage is filled an] suspended by the sampling cord within the
slot dipper, the|flap valve can be closed without fouling the
cage.

To use the sldt dipper, thread the main sampling cord
through the sample cord adaptor. Ensure that the lower
flap valve is in the closed position, remove the plug in the

dee <\ /7
7 A
[

Top cover

top cover, open the cover, and fasten the sample cord
adaptor to the bayonet fitting in the cover. Fasten the clip
on the sampling cord to the operating cord on the sampling
cage, close the bottle with its cork, and insert the cage into
the dipping device. It may be rested on the closed flap
valve. Close and securely fasten the top cover.

Take the weight of the sampling cage on the cord, open the
lower flap valve and lower the apparatus to the required
depth. Jerk out the cork, allow the sampling apparatus to
fill, and haul it up into the slot dlpper Close the flap valve

and remove the samplmg cage. Pour off sufﬁcnen liquid to
create 5 to 10% ullage and stopperthe fontainer
immediately. Close the top cover and replace ‘the pfug.

4.5 Vapour-lock device

This is an alternative to the.slot dipper, and is |normally
used for operating pressures, Up to 700 mbar gauge. [t shall
consist of a gas-tight enclosure placed on top ol a valved
roof connection as shown-in figure 5 a). A sample fontainer
in a suitable sampling cage, or the special sampler[shown in

closed Wwith the sampler in the elevated position be
lattersis withdrawn via the window.

Rope adaptor
(enlarged view)

FIGURE 4 — Example of slot dipper
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ﬂ
o
’)

b w10

a) Lowering gear b) Special sampler

FIGURE 5 — Example of vapour-lock device
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4.6 Pipeline sampling apparatus

This is a suitable pipeline probe fitted to extend internally
so that the point of sample entry should not be nearer to
the pipe wall than one-third of the internal diameter (see
figure 6). Alternatively the probe may be such that it will
take a sample from across a vertical centre line. The point
of withdrawal should be located in an area of turbulent
flow; a distance of 25 pipe diameters is recommended
down-stream of the last point of injection of any
component to ensure that all such components are

Suitable equipment may be provided so that the sample can
be taken automatically in a preset or automated manner.

4.7 Tube Sampler (figure 7)

This is a tube made of glass, metal, or plastics material, if
required with suitable fittings to facilitate handling, which
can be inserted into a drum or road vehicle to the desired
level. 1t may be used for withdrawing a spot sample from a
selected level or a bottom sample to detect the presence of

contaminants,—or—when decigned ar handled appropriately

adequately mixefi (see note)-
NOTE — Turbulent flow occurs when the Reynolds number exceeds
2 000; the Reynolds number may be calculated from the formula
. pDV

N

Re
where
Re is the Reynglds number;
D is the pipelipe diameter;
V is the linear velocity of the fluid;
p is the density of the fluid;: e
u is the dynanlic (absolute)} viscosfty of the fluid.

Consistent units miist be used.

The minimum lifear flow to producé turbulent flow can be .|

calculated by puttifg Re = 2 000 and rearranging the formuia as

_ examples are shown in figure 8.

and inserted slowly, for taking a representative samiple from
across a vertical cross-section of the liquid.

4.8 Boftom samplér

This is a receptacle, which can be'lowered on a spark-proof
chain, or cord, to the bottom{of a tank, where g valve or
closure is opened by contact) with the bottom)] Typical

4.9 Core sampley”

This is a tubular device of uniform diameter fifted with
upper and lower isolating wing valves or flap valvgs which,
upon initigtion of upward movement, traps an accYirate and
relatively undisturbed sample from any selected leyel in the

FIGURE 6 — Typical pipeline sampling apparatus

V= 2000 u tank;“but not less than 12 mm above the tank bottom (see
oD figures 9 and 10).
D
L Suitable I
ﬂ/’ /| I - closure
A ,
A—— 17z
D
7’\"‘\—‘—‘7‘
Suitable
4 closure
| D
L3
A/—\\_,J

FIGURE 7 — Example of sampling tube
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Dimensions in millimetres

Lift by hand
Hanger to empty —1 ’
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NOTE — The sampler shall be heavy enough to sink in a liquid of relative density 60/60 °F = 1,000.

10

FIGURE 8 — Examples of bottom samplers
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FIGURE 9 — ExanIe of cylinder sampler

10

Capacity approximately 1}

wering

Valve detail

Valve (fitted)

Guide for valve

Guide for valve

!

=

st

B
Approximate dimensions in m{Himetres
Capacity Overall length Outside diameter

l A B
0,8 730 44,5
1 394 70
1.5 368 95
2 413 95

FIGURE 10 — Example of core sampler
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