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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.
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Alist of all parts in the ISO 4266 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Petroleum and liquid petroleum products — Measurement
of level and temperature in storage tanks by automatic
methods —

1 Bcope

This| document gives requirements and guidance on the accuracy, installation, commissioning,
calijration and verification of automatic level gauges (ALGs). It applies to ALGs'which are both intrusive
and [non-intrusive types, in fiscal/custody transfer applications for measuring the level of petroleum
and |petroleum products having a Reid vapour pressure less than«100 kPa, stored in gtmospheric
storage tanks.

This| document is not applicable to the measurement of level<in refrigerated storage tanKs with ALG
equipment.
2 Normative references

The [following documents are referred to in the;text in such a way that some or all of their content
congtitutes requirements of this document. For~dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 1998 (all parts), Petroleum industry.< Terminology

3 [Ferms and definitions

For the purposes of this dociment, the terms and definitions given in ISO 1998 (all paits) and the
following apply.

ISO and [EC maintainnferminology databases for use in standardization at the following addresses:

— |SO Online prowsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at https://www.electropedia.org/

31
automatielevel gauge
ALG

automatic tank gauge
ATG

instrument that continuously measures liquid height [dip (3.2) or ullage (3.10)] in storage tanks

3.2

dip

innage

vertical distance between the dipping datum plate (3.3) and the liquid level

©1S0 2023 - All rights reserved 1
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3.3

dipping datum plate

dipping datum point

dip-plate

horizontal metal plate located directly below the gauging reference point (3.5) to provide a fixed contact
surface from which manual liquid-depth measurements are made

3.4

gauge-hatch

gauging access point

dip-hatch

opening in the top of a tank through which gauging and sampling operations may be carried out

3.5

gauging reference point
reference gauge point
point clearly defined on the gauge hatch (3.4) directly above the dipping datum plate((3.3) to indjcate
the positior] (and upper datum) from which manual dipping or ullaging should be carried out

3.6
innage-baged automatic level gauge
automatic l¢vel gauge (3.1) designed and installed to measure the liquid/dip, with an integral refergnce
point at or dlose to the tank bottom, referenced to the dipping datum plate (3.3)

3.7
intrusive automatic level gauge
automatic l¢vel gauge (3.1) where the level-sensing device intrddes within the tank and makes phyfical
contact with the liquid

EXAMPLE Float and servo-operated-type automatic level'gauge.

3.8
non-intrusfve automatic level gauge
automatic lgvel gauge (3.1) where the level¢senising device may intrude within the tank, but doeg not
make physifal contact with the liquid

EXAMPLE Microwave or radar-type automatic level gauge.

3.9

still-well
still-pipe
vertical, perforated pipe-built into a tank to reduce measurement errors arising from liquid turbulénce,
surface floy or agitation-of the liquid

3.10
ullage
outage
distance between the liquid Ievel and the gauging reference point (3.5), measured along the vertical
measurement axis

3.11

ullage-based automatic level gauges

automatic level gauge (3.1) designed and installed to measure the ullage (3.10) distance from the upper
automatic level gauge reference point to the liquid surface

2 © IS0 2023 - All rights reserved
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4 Precautions

4.1 Safety precautions

International standards and government regulations on safety and material-compatibility precautions
can apply when using ALG equipment. In addition, the manufacturer’s recommendations on the use and
installation of the equipment should be followed. It is presupposed that all regulations covering entry
into hazardous areas are observed.

4.2 Equipment precautions

4.2.1 All of the ALG equipment should be capable of withstanding the pressure) f¢mperature,
opetfating and environmental conditions likely to be encountered in service.

4.2.2 ALGs should be certified for use in the hazardous-area classification”approprigte to their
installation.

4.2.83 Measures should be taken to ensure that all exposed metal-parts of the ALG haye the same
electrical potential as the tank.

4.2.4 All ALG equipment should be maintained in safe operating condition and the manufacturer’s
maintenance instructions should be complied with.

NOTE1 The design and installation of ALGs can be spbject to the approval of a national measurement
orgapization, who normally have issued a type approval for the design of the ALG regarding the particular
servjce for which it is to be employed. Type approvalss normally issued after an ALG has been sifibjected to a
specific series of tests and is subject to the ALG beingdnstalled in an approved manner.

NOTE 2  Type-approval tests can include the(following: visual inspection, performance, vibrati¢n, humidity,

dry heat, inclination, fluctuations in power supplies, insulation, resistance, electromagnetic compptibility, and
high|voltage.

4.3 | General precautions

4.3.1 The general precautions given in 4.3.2 to 4.3.8 apply to all types of ALGs and should be observed
where applicable.

4.3.2 Tank temperatures should be measured at the same time as the tank level is measured. The
tanK temperature should be representative of the tank contents. For more details on tpmperature
meapurement, refer to ISO 4266-4.

4.3.8 ~"Levels measured for bulk transfer should be recorded promptly when they are take

I

4.3.4 Whenever determinations of the contents of a tank are made before the movement of a bulk
quantity of liquid (opening gauge) and after the movement of a bulk quantity of liquid (closing gauge),
the same general procedures should be used to measure the tank level.

4.3.5 All parts of the ALG in contact with the product or its vapour should be chemically compatible
with the product, to avoid both product contamination and corrosion of the ALG.

4.3.6 ALGs should have a sufficient dynamic response to track the liquid level during maximum tank
filling or emptying rates.

4.3.7 Following the transfer of the product, the tank should be allowed to settle before the tank level
is measured.

©1S0 2023 - All rights reserved 3
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4.3.8 ALGs should provide security to prevent unauthorized adjustment or tampering. ALGs used in
fiscal/custody transfer applications should provide facilities to allow sealing for calibration adjustment.

5 Accuracy

5.1

Intrinsic error of ALGs

The level measurement accuracy of all ALGs is affected by the intrinsic error of the ALG, i.e. the error of
the ALGs when tested under controlled conditions as specified by the manufacturers.

5.2 (Calib
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 of the ALG to be used in a fiscal/custody transfer application should agree with a cert
.g. a certified gauge tape) within #1 mm over the entire range of the ALG. It.is presupp
rtified reference is traceable to national standards. The certified reference shoul
th a calibration correction table.

etrology requirements for uncertainty of the calibration reference can be more stringent.

" caused by installation and operating conditions

'ror of the ALG in a fiscal/custody conditions transfer@pplication should not be affe
hn +3 mm due to installation, variation of operating:conditions and variation of phyj
al properties of the liquid and/or vapour, provided‘these conditions are within the lij
the ALG manufacturer.

pbint used to calibrate the ALG or vertical movement of the ALG top mounting point dy
ers. The accuracy can be affected by tank=shell bulging due to liquid head stress. Any ver]
df the gauging reference point due to.liguid head stress of the tank shell can be compens
ion in the ALG.

Cy of measurements using innage-based ALGs can be limited by any vertical moveme
datum plate used to calibrate the ALG, or vertical movement of the ALG bottom mouf]
b tank transfers.

asurements using-tanks are limited by the following installed accuracy limitat
bf the ALGs used- These limitations can have a significant effect on the overall accura
| level gaugingand of all types of automatic level gauges, and/or on the accuracy o
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quantity of the content in“the tank. These limitations include:

a) Tank cqpacity table accuracy (including the effect of tank tilt and hydrostatic pressure).

b) Bottom movement.

c) Encrustation of the tank shell.

d) Expansion of the tank diameter due to temperature.

e) Random and systematic errors in level, density, and temperature measurements.

f) Operational procedures used in the transfer.

g) Minimum difference between opening and closing levels (parcel size).
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5.4 Overall accuracy

5.4.1 General

The overall accuracy of level measurement by ALGs, as installed, is limited by the intrinsic error of the
ALG equipment, the effect of installation methods, and the effect of the operating conditions.

NOTE Depending on the overall accuracy of the ALG as installed (“installed accuracy”), ALGs can be used
for fiscal/custody transfer purposes. The use of ALGs in fiscal/custody transfer applications requires the highest
possible accuracy. The use of ALGs for other (i.e. stock control or for plant or terminal operations) purposes often
permits a lower degree of accuracy.

5.4.2 Use of ALGs for fiscal/custody transfer purposes
The ALG should meet the calibration tolerance prior to installation (see 5.2).

The |JALG should meet the field verification tolerance (see 7.4.3.3), as well the effects of |installation
methods and changes in operating conditions (see 5.3).

D

The femote readout, if used, should meet the recommendations of this@decument (see Clausg 9).

6 |nstallation of ALGs

6.1 | General

6.2 tlo 6.5 outline recommendations for the installation‘ef ALGs.

6.2 | Mounting location

The mounting location of an ALG can affectthe installed accuracy. For fiscal/custody transfer accuracy,
the ALG mounting location should bestable, with minimal vertical movement under 4ll practical
opeifating conditions, which can arise, for example, due to changes in liquid head, vapour pfressure and
loadfng of the roof or gauging platferm (see 6.5.)

6.3 | Manufacturer's requirements

The ALG and level transmitter shall be installed and wired according to the manufacturer's ipstructions.
6.4 | Installation

6.4.1 For fiscal/custody transfer accuracy, an ullage ALG should be mounted on a properly supported,
perfprated,still-well, as illustrated in Figures 1 and 2.

«“

6.4.2—Asatrattet native;an unasc basedALG may be-mountedontherooforomna sanuvvo ’ Supported
from the top course of the shell. The ALG's calculation procedure for liquid level should include a means
which compensates or corrects for movement of the ALG with respect to the gauging reference point
(due to liquid height and temperature). Various types of “gallows” designs are used. An example of this
type of installation is shown in Figure 3. Installation of some other ullage-based ALGs can involve a
mounting attached to the outside of the tank shell near the tank bottom. An example of this type of
installation is shown in Figure 4.

NOTE An ALG can include a programme to compensate or correct for the movement of the ALG due to liquid
height and temperature.

6.4.3 Innage-based ALGs should be mounted at a stable location at the tank bottom where any effects
due to liquid turbulence and/or tank bottom movement are minimized. An example of this type of
installation is shown in Figure 5.

© IS0 2023 - All rights reserved 5
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6.4.4 Where possible, the ALG should be located in close proximity to the manual gauge-hatch and
should be accessible from the gauger's platform so that the ALG's accuracy can be easily verified by
manual gauging. The ALG mounting and the gauging reference point of the manual gauging hatch should
be rigidly connected to avoid errors due to differential and unpredictable movement.

3 3

1\ L dﬁ—

\
/

[

L\
\

&(/7 T

77— —

a) Installation of top-mounted ALG b) Installation of top-mounted ALG
on fixed-roof tanks with still-well on'external floating-roof tanks or

on internal floating-roof tanks with still-well

Key
flexible veather seal

separatd still-well (see note 1)

automatfic level gauge (ALG) attached to top ‘of still-well
perforated still-well sliding guide

perforated still-well (see notes 1 and\5)

level-detecting element (see note\2)

datum pllate (see note 4)

perforated still-well (seemotes 1 and 3)

O 0 N O U1 B W N -

pontoon

NOTE1  Separate still-well(s) for manual gauging and temperature measurement can be installed adjacgnt to
the ALG stillfwell.

NOTE 2  Thednstallations shown in Figure 2 a) and b) are typical for some intrusive ALGs. Non-intrusive top-
mounted ALGs can be installed in a similar way.

NOTE3 Local environmental restrictions can require the use of non-perforated still-well(s) on external
floating-roof (EFR) tanks, but this can result in serious gauging errors and have safety implications (risk of tank
overflow) in certain circumstances (see 6.5.7).

NOTE 4 It is expected that the datum plate is mounted on the tank bottom located below the still-well, or
attached to the still-well (as shown).

NOTES5 An ALG can also be mounted on the stable section of the roof of a fixed-roof tank (not shown in this
figure).

Figure 1 — Example of an ALG (intrusive or non-intrusive) mounted on a still-well
supported by the tank bottom

6 © IS0 2023 - All rights reserved
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a) Installation of top-mounted ALG
on fixed-roof tanks with still-well

b) Installation of top-mounted
onyexternal floating-roof tank
on internal floating-roof tanks with

Hatum plate (see note 5)

5till-well sliding guide and weather seal

separate still-well (see note 1)

hutomatic level gauge (ALG) attached to top.of still-well
still-well sliding guide

perforated still-well (see notes 1 and_3)

evel-detecting element (see note.2)

support bracket (see note 4)

pontoon

£ 1 Separate stjllswells for manual gauging and temperature measurement can be installe
LG still-well.

£ 2 The installations shown in Figure 2 a) and b) are typical for some intrusive ALGs. Non-iy
ted leveKALGs can be installed in a similar way.

E 3 ¢ \Local environmental restrictions can require the use of non-perforated still-well(s)
ng-roof (EFR) tanks, but this can result in serious gauging errors and have safety implications

ALG
S or
still-well

1 adjacent to

trusive, top-

on external
(risk of tank

o O 7

overt

NOTE 4

A o s L
TOW I TIT CCT AT CIT L OIS TATICC S (ST T U I 777

less from the bottom.

It is expected that the support bracket is as close to the tank bottom as practical, typically 250 mm or

NOTES5 Itis expected that the datum plate is attached to the still-well (as shown), or on the tank bottom plate.
NOTE 6  An ALG can also be mounted on the stable section of the roof of a fixed-roof tank (not shown in this
figure).

NOTE 7 In order to minimize the vertical movement of the still-well due to hydrostatic deformation of the
tank shell, it is expected that the support bracket design decouples the still-well from the tank shell.

Figure 2 — Example of an ALG (intrusive or non-intrusive) mounted on a still-well

that is supported by a bracket hinged to the lower tank shell

© IS0 2023 - All rights reserved
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Key

1  bracket velded to upper ring-segment of tank

2 automatfic level gauge (ALG) mounted on a bracket

3 flexible $eal to prevent emission of vapour from tank (see note)
4  level-defecting element (see note 1)

NOTE1 The installations shown in Figure 2 a) and b) are typical for some intrusive ALGs. Non-intrusive] top-
mounted ALGs can be installed in a similar way.

NOTE 2  Ehvironmental regulations can apply wheh using a flexible seal.

Figure 3 — Example of an ALG supported by a “gallows”

8 © IS0 2023 - All rights reserved
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t

hnchor bar or weight

Hatum plate (see note 3)

buide wire

evel-sensing element

berforated still-well (see notes 1 and 2)

5liding guides

bulley housing attached to top of still-well

5liding guides

hutomatic level gauge (ALG)@ttached to tank shell
pracket

K1 A separate stillswell for an automatic tank thermometer can be installed adjacent to the
£ 2 Local.environmental restrictions can require the use of non-perforated still-well(s)
ng-roof (EER) tanks, but this can result in serious gauging errors and have safety implications

low) inceertain circumstances (see 6.5.7).

E 3\ Itis expected that the dipping datum plate is mounted on the tank bottom, located below

ached to the still-well [;lq qhnwn)

manual still-

on external
(risk of tank

the still-well

NOTE 4

shown in Figure 2.

The manual gauging still-well can alternatively be supported by a hinged trunnion arrangement, as

Figure 4 — Example of an intrusive ALG (displacement type) attached to the tank shell

near the tank bottom

© IS0 2023 - All rights reserved
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(Sal

Key
ALG guidled through gauger’s platform
ALG (se¢ notes 1 et 3)

manual gauge hatch

floating foof

pontoon

level sense¥

N O U W e

ALG support
8 dipping datum plate

A still-well is often not required for innage ALGs, especially in small tanks. Where a still-well is provided for
protection, for stability of mounting, and to minimize turbulence, it is expected to be perforated (see 6.5.7).

It is expected that a means to secure and support the innage ALG is provided at the tank bottom.

An innage ALG should not be rigidly mounted on, nor supported from, the tank roof (fixed-roof tanks) or the gauger's
platform (external floating-roof tanks). Instead, it should be guided through the roof and platform so that it remains
vertical and is not affected by movement of the roof/platform due to tank-shell bulging with increasing hydrostatic
head of the tank contents, and/or thermal expansion/contraction effects.

Figure 5 — Example of an innage ALG supported on the tank bottom

10 © IS0 2023 - All rights reserved
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6.5 Still-well design
6.5.1 The still-well should be attached in either of the two ways described in 6.5.2 and 6.5.3.

6.5.2 The still-well may be supported on the bottom of the tank. Figure 1 a) is an example of an ALG
mounted on a still-well supported on the floor of a fixed-roof tank. Figure 1 b) is an example of an ALG
mounted on a still-well supported on the floor of a floating-roof tank.

NOTE When a tank is filled, the bottom of the tank can be deflected upwards by the angular deflection of
the shell in the area immediately adjacent to the bottom joint. Further from the shell, the bottom can be deflected
A FROHH eHeeH on-theselconditionsthefoundationdesisrandthematerial and

consfruction of the tank shell and bottom.

In mlost cases, bulging of the shell ceases to cause bottom movement, approximately 450'mnj to 600 mm
from the shell. For tank construction considerations, the still-well and its supports should be located
beyand this distance (see Figures 1 and 2).

6.5.3 The still-well may be supported by a trunnion or hinge connected, to the bottom cpurse of the
shell. The trunnion-supported still-well should be designed to minimize-vertical movement| Figure 2 a)
is anfexample of an ALG mounted on a still-well supported by a trunnion on the shell of a fixed-roof tank.
Figure 2 b) shows an ALG mounted on a still-well supported by a trunnion on the shell of a floating-roof
tank.

In ofder to minimize the vertical movement of the still-wel;due to hydrostatic deformation of the tank
shell, it is recommended that the support bracket design‘decouples the still-well from the tqnk shell.

6.5.4 The upper end of the still-well and the sliding guide should be designed to allow vertical free
movement of the still-well when the tank shell balges or moves vertically. The constructior] of the still-
wellland the top guide should not restrict vertieal movement of the tank roof.

If the ALG level-detecting element is subjected to excessive turbulence, certain types of AL.Gs may be
thrown out of calibration. When using-these ALGs, the level-detecting element should be|located far
enoygh away from the tank inlet and-eutlet connections to minimize the effect of eddies, chirrents and
turbjulence. When this cannot hetdone, the level-detecting element should be protected byl means of a
stilliwell. Where tank mixers are‘installed, the ALG manufacturer should be consulted.

6.5.5 The recommended. minimum still-well diameter is 200 mm. Smaller diameter still-wells may be
used depending on the type and design of the ALGs used. If smaller diameter still-wells afe used, the
design and constructien should be checked for mechanical rigidity and strength. Larger digmeter still-
wellp may be requiréd to accommodate larger level-sensing elements for some types of ALGs.

6.5.6 The-distance from the bottom of the still-well to the bottom of the tank should he less than
300 mm, The top of the still-well should be above the maximum liquid level.

6.5.7 The still-well should be perforated with one or two rows of slots or holes, about 25 mm wide. The
perforations should continue above the maximum liquid level. The spacing between the perforations
should be less than 150 mm, or as recommended by the manufacturer of the ALG. The still-well should
be straight with internal burrs and welds removed.

NOTE Use of still-wells without perforations can lead to serious level measurement errors.

6.5.8 After the tank has been hydrostatically tested, the still-well should remain vertical.
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7 Initial setting and initial verification of ALGs in the field

7.1 General

The initial setting is the procedure by which the ALG reading is set equal to the average tank level
determined by manual reference level measurement (at a single level). The initial verification is
the procedure that verifies or confirms that the installed accuracy of the ALG is appropriate for the
intended service. It is performed by comparing the ALG against manual reference level measurements
with the liquid at three different levels. The differences between the manual and the ALG readings are
evaluated.

7.2 Gendral precautions

7.2.1 Initial requirements

Prior to initfial setting or initial verification of a new or repaired ALG, the tank shall be'allowed to sfand

ata constan
reach a stak
initial bottd
to allow thq
and emptyi

7.2.2 Ma

When an A
manual me
reference m

t level long enough for air or vapour to be released from the liquid and for‘the tank botto
le position. New tanks shall be filled and allowed to stand to minimize the errors cause
m settlement. The tank mixer shall be turned off long enough before setting or verific

liquid to come to rest. The tank shall be run through at least one operational cycle, fi
hg the tank within normal working limits of filling and discharge rate.

hual reference level measurement procedure

LG is set to level or verified by comparison with m¥anual reference level measurement

easurements should be performed by skilled-gperators.

7.2.3 Reference measurement tape and weight certification

The measul
tape/weigh
to a nation
compared ¥
limits spec
applied.

7.2.4 Eff¢

High windg
mounting
The effect
be carried ¢

dn

rement tape and weight used for-ALG setting or verification should be a reference m4
L combination certified by an accredited calibration laboratory. It is expected to be tracg
]l measurement standard, or _a working tape/weight combination that has been recq
vith a certified reference~tape and weight which meets the maximum permissible ¢
fied in ISO 4512. The ¢alibration corrections for the tape/weight combination shoul

rct of weather

, heavy rain, snow, or severe storms can cause movements of the tank shell, the
d/or the Jiquid surface. These movements can influence both manual and ALG read

utinder adverse weather conditions or at wind speeds exceeding 8 m/s.

m to
d by
ion,
ling

the

hsurements should be performed to obtain thé highest accuracy (see ISO 4512). Manual

1ster
able
ently
rror
d be

ALG
ngs.

manual gauging can be different from that on the ALG. Setting and verification should not

7.2.5 ALG technology-specific considerations

There may be additional technology-specific considerations which affect ALG verification. Specific,
additional steps can be necessary to prepare the ALG prior to the initial setting (see 7.3). Technology-
specific considerations include, for example, the effect of physical and electrical properties of the liquid
and vapour in the tank, the need of checking free movement of the level sensor, and others. Reference
should be made to ALG manufacturer’s documentation.

7.2.6 Application-specific considerations

In tanks storing heavy or viscous liquids, it can be difficult to measure or verify the manual or ALG
reference heights. It is possible that the procedures for measuring reference heights described in 7.3
and 7.4 are not be feasible under these circumstances.
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Initial settings of ALGs

7.3.1 Setting against manual reference ullage measurements

a)

b)

d)

f)

7.3.2

b)

© IS0 2023 - All rights reserved

With the tank contents static at a level between one-third and two-thirds full, record the stable
ALG reading before the gauger arrives at the tank. Also record the ALG reading immediately before
making the manual reference measurements. Check whether the presence of the gauger on the tank
top affects the ALG reading. If the ALG reading varies by more than 1 mm, investigate the cause
before proceeding.

Measure the tank reference height at the official gauging access position specified in the tank

ralibration table until three consecutive measurements agree within a range of d.}
Consecutive measurements agree within a range of 2 mm. Calculate the arithmetic avj
for the reference height (i.e. the average of the consecutive measurements) and comp4
ralibration reference height. If the measured and calibration reference heightsdiffer by
P mm, difficulties can be experienced with the initial verification procedureolnvestiga
before proceeding.

NOTE Failure to achieve repeatable tank reference height measutements can be dug
weather conditions, build-up of debris on the datum plate, turbulence*of-the liquid or inconsi
measurement technique. Failure to achieve agreement between thelmeasured and calibrati
heights can be due to one or more of the reference datums being’affécted by variations in thg
head of the liquid at different levels within the tank.

hccess point (using the same measurement tape and Weight) until three consecutive me
hgree within a range of 1 mm, or five conseeutive measurements agree within
P mm. Calculate the arithmetic average value of the ullage (i.e. the average of the
easurements).

Determine the equivalent dip by subtracting the average manual ullage from the averag
fank reference height.

Record the ALG reading immeédiately after making the manual reference measurg
confirm that no change has gccurred during the manual gauging. If the ALG reading H
from that recorded during-§tep a), check that there has been no transfer either to or frg
Lhat the tank valves aresclesed, and repeat the procedure from step a).

Compare the ALG reading with the calculated equivalent dip. If the two do not agree
Fesolution of the ALG), set the ALG so that it reads the same as the equivalent dip.

Setting.against manual reference dip (innage) measurements

With the.tank contents static at a level between one-third and two-thirds full, recor
ALG reading before the gauger arrives at the tank. Also record the ALG reading immedi
making the manual reference measurements. Check whether the presence of the gauger

nm, or five
erage value
re with the
 more than
re the cause

to adverse
stency in the
bn reference
hydrostatic

Determine the manual reference ullage measurement:of the tank contents from the same gauging

hsurements
a range of
tonsecutive

e measured

bments and
as changed
m the tank,

(within the

1l the stable
htely before
on the tank

LL b o | AL C 1. A ol | AL LC 1. . 1 | 4 . A h
Op daIItTls T ALG Teadlng. IT tIe ALa Tedulllg vdlles Oy 10T e Uldall T T, Ivestgdatie the cause
before proceeding.

Measure the tank reference height at the official gauging access position specified in the tank
calibration table until three consecutive measurements agree within a range of 1 mm, or five
consecutive measurements agree within a range of 2 mm. Calculate the arithmetic average value
for the reference height (i.e. the average of the consecutive measurements) and compare with the
calibration reference height. If the measured and calibration reference heights differ by more than
2 mm, difficulties can be experienced with the initial verification procedure. Investigate the cause
before proceeding.
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NOTE Failure to achieve repeatable tank reference height measurements can be due to adverse
weather conditions, build-up of debris on the datum plate, turbulence of the liquid or inconsistency in the
measurement technique. Failure to achieve agreement between the measured and calibration reference
heights can be due to one or more of the reference datums being affected by variations in the hydrostatic
head of the liquid at different levels within the tank.

c) Determine the level of the tank contents by manual reference dip measurements until three
consecutive measurements agree within a range of 1 mm, or five consecutive measurements agree
within a range of 2 mm. The tank reference height should be verified every time a manual reference
dip measurement is made. In any case where the reference height is found to be more than 1 mm
different from the average value determined in step b), the dip measurement should be rejected as
suspects
Failure[to achieve manual measurements within these tolerances can be due to adverse.wedther
conditipns, movement of the liquid surface, or inconsistencies in the measurement techhique The
verificqtion procedure should be repeated after corrective action has been taken.

d) Calculafe the arithmetic average value of the dip [i.e. the average of the consecufive measurements
obtaindd in step c)].

e) Record|the ALG reading immediately after making the manual referénce measurements|and
confirnp that no change has occurred during the manual gauging. If the-ALG reading has changed
from that recorded during step a), check that there has been no transfer either to or from the fank,
that th¢ tank valves are closed, and repeat the procedure from stép/a).

f) Compafre the ALG reading with the average manual reference dip. If the two do not agree (within
the resplution of the ALG), set the ALG so that it reads the Same as the average manual reference
dip.

7.4 Initigl verification

7.4.1 General

Ullage-baseld ALGs are designed to measutre/the distance from the ALG reference point to the liquid

surface. Soxe types of ullage-based ALG can compensate for tank reference datum movement (where

such movemnent has been quantified-aitd found to be repeatable). However, most traditional types
of ullage-bgased ALG cannot compénsate for many of the limitations to the accuracy of tank |evel
measurement given in this document.

Innage-bas¢d ALGs are designed to measure the liquid dip directly. They should be less prone to Jome

of the tank|stability problems that can cause level measurement errors with ullage-based ALGs} but

they requirg the tank hottom on which the ALG is mounted to be stable.

Apart from|the effect-of the stability of the tank reference points (i.e. the dipping datum plate and the

gauging refgrencepoint) on the accuracy of ALG and manual level measurements, several other fagtors

canresult i1I1 level measurement errors and should be considered during ALG verification. These include:

14

tank installation errors;

changes in operating conditions;

changes in physical properties of the liquid and/or vapour;
changes in electrical properties of the liquid and/or vapour;
changes in local ambient conditions;

manual gauging errors;

errors inherent in the ALG.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=aad7a658818e0b357104a67af23acc44

ISO 4266-

Following the initial setting of the ALG, its overall accuracy is verified by:
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comparing the ALG against manual reference level measurement at three different levels and
evaluating the differences between the ALG readings and the manual reference measurements, or

measuring the tank reference height at each of the three levels, and evaluating any change in

reference height.

Depending on the results, the tank and ALG combinations should be considered suitable for fiscal/
custody transfer purposes, if the calibration/verification tolerances given in this document are met.

7.4.2

The

with
cap4

(see

Veri
tran

The

shor

7.4.

7.4.3.1 ALG verification by manual reference ullage (outage) measurements

a)

b)

3
X

Verification conditions

initial verification of an ALG requires measurement comparisons to be made withythe
in the regions of the tank corresponding to the upper, middle and lower thirds of the tan
city. The middle level measurement may be the same one used during the initial settin
7.3), or it may be repeated.

fication comparisons should only be carried out under static conditions with no |
sferred to or from the tank.

time interval between the verification measurement at the thrée different levels shoul
t as practical.

Initial verification procedures

After the initial setting of the ALG (see 7.3), @transfer should be made either to or from|
Lhat the level is within either the upper ordower third of the tank’s working capacity (7

Record the stable ALG reading beforé-the gauger arrives at the tank. Also record the A
mmediately before making the manual reference measurements. Check whether the
the gauger on the tank top affects the ALG reading. If the ALG reading varies by more
Lhen investigate the cause before proceeding.

Measure the tank reference height at the official gauging position specified in the tank
fable until three consecutive measurements agree within a range of 1 mm, or five
measurements agree within a range of 2 mm. Calculate the arithmetic average v4
reference heightCfi.e. the average of the qualified, consecutive measurements which a
Lhe specified tolerance) without rounding, and compare with the calibration reference |
measured and calibration reference heights differ by more than 2 mm, investigate the
pbroceeding.

NOTE Failure to achieve repeatable tank reference height measurements can be dug
jveéather conditions, build-up of debris on the datum plate, turbulence of the liquid or inconsi

liquid level
k’s working
b procedure

fiquid being

1 be kept as

the tank so
4.2).

\L.G reading
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than 1 mm

calibration
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heights can be due to one or more of the reference datums being affected by variations in the hydrostatic

head of the liquid at different levels within the tank.

d) Determine the manual reference ullage measurement of the tank contents from the same gauging

access point (using the same measurement tape and weight) until three consecutive me

asurements

agree within a range of 1 mm, or five consecutive measurements agree within a range of 2 mm.

Failure to achieve manual measurements within these tolerances can be due to adverse weather

conditions, movement of the liquid surface, or inconsistencies in the measurement tech

verification procedure should be repeated after corrective action has been taken.

nique. The

e) Calculate the arithmetic average value of the ullage (i.e. the average of the qualified, consecutive

measurements which agree within the specified tolerance). Do not round this result.
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