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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that commlttee International orgamzatlons governmental and non-governmental, in

liaison with
Commiss
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Internatio
lubricants

ISO 4266
technicall

ISO 4266
Measuren
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— Part g

on (IEC) on all matters of electrotechmcal standardization.
nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3

national Standards adopted by the technical committees are circulated to the mémber bodic
h as an International Standard requires approval by at least 75 % of the member-bodies casti

s drawn to the possibility that some of the elements of this part of ISO,4266 may be the subj
D shall not be held responsible for identifying any or all such patent rights:

nal Standard 1SO 4266-1 was prepared by Technical Committee ISO/TC 28, Petroleum g
Subcommittee SC 3, Static petroleum measurement.

1, together with ISO 4266-2 to 1SO 4266-6, cancels.and replaces 1SO 4266:1994, whig
revised.

consists of the following parts, under the general title Petroleum and liquid petroleum
hent of level and temperature in storage tanks:by,automatic methods:

Measurement of level in atmospheric tanks

Measurement of level in marine vessels

Measurement of level in pressurized storage tanks (non-refrigerated)

Measurement of temperature in atmospheric tanks

Measurement of temperature in marine vessels

Measurement of temperature in pressurized storage tanks (non-refrigerated)
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s for voting.
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Petroleum and liquid petroleum products — Measurement of level
and temperature in storage tanks by automatic methods —

Part 1

Measurement of level in atmospheric tanks

1 Scoq
This part
automatic
petroleum

This part

equipment.

2 Norn

The follow
this part o
not apply.
possibility]
the latest
currently

ISO 1998

ISO 4512

tanks — Nanual methods

3 Term

For the py

3.1
anchor w
weight to

e

of ISO 4266 gives guidance on the accuracy, installation, commissioning, calibration and
level gauges (ALGs), of both intrusive and non-intrusive types, for measuring|the level of p¢g
products having a Reid vapour pressure less than 100 kPa, stored in atmespheric storage tal

of 1SO 4266 is not applicable to the measurement of level in refrigerated storage tank
t

native references

ing normative documents contain provisions which, through reference in this text, constitute

f1ISO 4266. For dated references, subsequent amendments to, or revisions of, any of these pu
However, parties to agreements based on this, part of 1SO 4266 are encouraged to in

edition of the normative document referred™to applies. Members of ISO and IEC maintain
alid International Standards.

(all parts) Petroleum industry — Terminology

2000, Petroleum and liquid petroleum products — Equipment for measurement of liquid leve

s and definitions

rposes of this-part of ISO 4266, the terms and definitions given in ISO 1988, and the the follo

eight
whith ‘the detecting element guide wires of an automatic level gauge are attached to hold th

erification of
troleum and
nks.

s with ALG

provisions of
blications do
estigate the

of applying the most recent editions of the normative documents indicated below. For undated references,

registers of

Is in storage

wing, apply.

em taut and

vertical

3.2

automatic level gauge

ALG
automatic
ATG
instrumen

3.3
dip
innage

tank gauge

t that continuously measures liquid height (dip or ullage) in storage tanks

vertical distance between the dipping datum point and the liquid level
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34

dipping datum plate

dipping datum point

dip-plate

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

35

dip-tape
graduated steel tape with a tensioning dip-weight used for measuring the depth of oil or water in a tank, either directly
by d|pp|ng Ot inr‘lirnr‘ﬂ\][ I"\\J/ ||||:|ging

3.6
gauge-hatch
gauging accpss point
dip-hatch
opening in the top of a tank through which gauging and sampling operations may be carried’out

3.7
gauging reference point
reference gquge point

point clearly|defined on the gauge hatch directly above the dipping datum“point to indicate the position (and upper
datum) from|which manual dipping or ullaging should be carried out

3.8
innage-bas¢d ALGs

ALGs designjed and installed to measure the liquid dip, with aniintegral reference point at or close to the tank bottom,
referenced tp the dipping datum-plate

3.9
intrusive AILG

ALG where tre level-sensing device intrudes within the tank and makes physical contact with the liquid, e.d. float and
servo-operated-type ALGs

3.10
non-intrusive ALG

ALG where the level-sensing device may intrude within the tank, but does not make physical contact with|the liquid,
e.g. microwgve or radar-type-ALGs

3.11
still-well
stilling-well
still-pipe
guide pole
vertical, perforated pipe built into a tank to reduce measurement errors arising from liquid turbulence, surface flow or
agitation of the liquid

3.12

ullage

outage

distance between the liquid level and the gauging reference point, measured along the vertical measurement axis

3.13
ullage-based ALGs
ALGs designed and installed to measure the ullage distance from the upper ALG reference point to the liquid surface

2 © 1SO 2002 — All rights reserved
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4 Precautions

4.1 Safety precautions

International Standards and government regulations on safety and material-compatibility precautions should be
followed when using ALG equipment. In addition, the manufacturers' recommendations on the use and installation of
the equipment should be followed. All regulations covering entry into hazardous areas should be observed.

4.2 Equipment precautions

4.2.1 All|of the ALG equipment should be capable of withstanding the pressure, temperature,)operating and
environméntal conditions likely to be encountered in service.

4.2.2 AL[Gs should be certified for use in the hazardous-area classification appropriate to-their installation.

4.2.3 Medasures should be taken to ensure that all exposed metal parts of the”ALG have the same electrical
potential as the tank.

4.2.4 Al|ALG equipment should be maintained in safe operating condition-and the manufacturers' maintenance
instructions should be complied with.

NOTE 1 The design and installation of ALGs may be subject to the approval of a national measurement organizgtion, who will
normally have issued a type approval for the design of the ALG for the particular service for which it is to be employed. Type
approval isjnormally issued after an ALG has been subjected to a spegcific series of tests and is subject to the ALG being installed
in an apprqved manner.

NOTE 2 Type-approval tests may include the following: visual inspection, performance, vibration, humidity, dry hefat, inclination,
fluctuationg in power supplies, insulation, resistance, electromagnetic compatibility, and high voltage.

4.3 Gerneral precautions

4.3.1 The general precautions giveryin'4.3.2 to 4.3.8 apply to all types of ALGs and should be observefl where they
are applicable.

4.3.2 Tanpk temperatures should be measured at the same time as the tank level is measured. The tank|temperature
should be|representative of-the tank contents.

4.3.3 Leyels measured for bulk transfer should be recorded promptly when they are taken.

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 genera] procedures
should belused-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 sufficient dynamic response to track the liquid level during maximum tank filling or
emptying rates.

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

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

© 1SO 2002 — All rights reserved 3
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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

5.2 Calibr

The reading
a certified g
to national g
should not e

NOTE Metro

5.3 Error

under controlled conditions as specified by the manufacturers.

ation prior to installation

uge tape) within &= 1 mm over the entire range of the ALG. The certified reference should:bge
tandards and should be provided with a calibration correction table. The uncertainty.6f\the
kceed 0,5 mm, with the calibration correction applied.

ogy requirements for uncertainty of the calibration reference may be more stringent.

caused by installation and operating conditions

The total er

4 3 mm dug to installation, due to variation of operating conditions and dugcto variation of physical and

properties
manufactur

NOTE 1 Theaccuracy of measurements using ullage-based ALGs is limited by vertical movement of the gauging refe
used to calibrate the ALG or vertical movement of the ALG top mounting point during tank transfers. The accuracy may
ulging due to liquid head stress. Any vertical movement of the gauging reference point due to liquid head stress of

by tank-shell
the tank shell

NOTE 2 The
datum plate u

NOTE 3 Vol
used. These
automatic levq

a)
b)
c)
d)

Bottom m
Encrustat
Expansio
e)

f)

Operatior]

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

Random @nd systematic errors in level, density, and temperature measurements.

or of the ALG in a fiscal/custody conditions transfer application, should not be affected by

f the liquid and/or vapour, provided these conditions areywithin the limits specified by

may be compensated by a correction in the ALG.

accuracy of measurements using innage-based ALGs may be limited by any vertical movement of
5ed to calibrate the ALG, or vertical movement of the ALG bottom mounting point during tank transfers.

me measurements using tanks are limited by the following installed accuracy limitations, regardless o
imitations may have a significant gffect on the overall accuracy of both manual level gauging and of
| gauges, and/or on the accuracy.ef'the quantity of the content in the tank.

ovement.
on of the tank shell:

h of the tank diameter due to temperature.

al procédures used in the transfer.

ence (e.g.
traceable
reference

more than
electrical
the ALG

ence point
be affected

he dipping

f the ALGs
all types of

g) Minimum

difference between opening and closing levels (parcel size).

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 may 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.

©1S0 2002 — All rig

hts reserved


https://standardsiso.com/api/?name=6be49e972eec2919a9e4ba6c5c0508c7

ISO 4266-1:2002(E)

5.4.2 Use of ALGs for fiscal/custody transfer purposes

The ALG should meet the calibration tolerance prior to installation (see 5.2).

Including the effects of installation methods and changes in operating conditions (see 5.3), the ALG should meet the
field verification tolerance (see 7.4.3.3).

The remote readout, if used, should meet the recommendations of this part of ISO 4266 (see clause 9).

6 Instg

6.1 Ger

Clauses 6

6.2 Mol

The mour
mounting
to change

6.3 Mar

The ALG

6.4 Installation

6.4.1 Fo
still-well, §

6.4.2 As
course of
corrects f¢
Various ty
of some ¢
bottom. A

[lation of ALGs

eral

.2 to 6.5 outline recommendations and precautions for the installation of ALGs.

nting location

ting location of an ALG may affect the installed accuracy. Eorfiscal/custody transfer accura
ocation should be stable, with minimal vertical movement under all practical operating conditi
S in liquid head, vapour pressure and loading of the roof‘or'gauging platform, etc.). (See 6.5.)

ufacturer's requirements

And level transmitter should be installed and wired in accordance with the manufacturer's inst

fiscal/custody transfer accuracy, an ullage ALG should be mounted on a properly supporte
s illustrated in Figures Tyand 2.

an alternative, an,ullage-based ALG may be mounted on the roof or on a “gallows” supported

iIcy, the ALG
bns (e.g. due

uctions.

1, perforated

from the top

the shell. Thé/ALG's calculation procedure for liquid level should include a means which compensates or

r movement/of the ALG with respect to the gauging reference point (due to liquid height and t
pes of “gallows” designs are used. An example of this type of installation is shown in Figure 3
ther, llage-based ALGs may involve a mounting attached to the outside of the tank shell
h example of this type of installation is shown in Figure 4.

bmperature).
. Installation
ear the tank

NOTE An ALG may 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 will be minimized. An example of this type of installation is shown in

Figure 5.

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.

©1S0 2002
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3 3
2 — ~_
L
1\\( I lf dﬁ_/8
I\/S //
] 9
6 6 //
] ~ |
/7 /7
b= /

a) Installption of top-mounted ALGs on fixed-roof b) Installatiomof top-mounted ALGs on eiternal
tanks with still-well floating-roofdanks or on internal floating-ropf tanks
with still-well

Key
Flexjble weather seal

See|note 1

Autdmatic level gauge (ALG) attached to top of still-well
Perfprated still-well sliding guide

Perfprated still-well (see notes 1 and 5)

Level-detecting element (see note 2)

Datym plate (see note 4)

Perfprated still-well (see notes 1 and<3)

Pontoon

© 0N o O b~ WDN P

NOTE 1 Separate still-well(s) for manual gauging and temperature measurement may be installed adjacent to the| ALG still-
well.

NOTE 2 Typical for some intrusive ALGs. Non-intrusive top-mounted ALGs can be installed in a similar way.
NOTE 3 Logal environmental restrictions may require the use of non-perforated still-well(s) on external floating-rpof (EFR)

tanks, but this can result in serious gauging errors and have safety implications (risk of tank overflow) in certain circymstances
(see 6.5.7).

NOTE 4 Thb-datum-plate-should-be-mounted-on-the-tank-bottom-Jocated-below-the-stil-wellor-attached-to-the-still-well (as

shown).

NOTE 5 An ALG may 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 © 1SO 2002 — All rights reserved
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A

a) Inst

Key

© 00 N O Ul WN B
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NOTE 1
NOTE 2

NOTE 3
tanks, but|

(see 6.5.7)).

1\— =r\r o ’ 1\_|\\r d

pllation of top-mounted ALGs on fixed-roof b) Instalfation of top-mounted ALGs or
tanks with still-well floating-reof tanks or on internal floating-
with still-well

atum plate (see note 5)

till-well sliding guide and weather seal

ee note 1

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

erforated still-well (see notes 1 and 3)

pvel-detecting element (see note.2)

ee note 4

pntoon

Separate still-wells formanual gauging and temperature measurement may be installed adjacent to the 4

Local environmental restrictions may require the use of non-perforated still-well(s) on external floatin|
this caftresult in serious gauging errors and have safety implications (risk of tank overflow) in certain ¢

Typical for somé@intrusive ALGs. Non-intrusive, top-mounted level ALGs can be installed in a similar way].

external
roof tanks

ALG still-well.

g-roof (EFR)
rcumstances

NOTE 4

NOTE 5

NcBlaca ta tanle hattam ac nrastical hnieallhy OB A Ar Incc fram tha hattam
Yo CTO Sttt i D o tto o pPratttarty proatty 2O o T S eSS T o trie o ottor T

The datum plate should be attached to the still-well (as shown), or on the tank bottom plate.

NOTE 6 An ALG may also be mounted on the stable section of the roof of a fixed-roof tank (not shown in this figure).

In order to minimize the vertical movement of the still-well due to hydrostatic deformation of the tank shell, it is recommended
that the support bracket design decouples the stilling-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

©1S0 2002
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=~

Key

1 Bragket welded to upper ring-segment of tank

2 Autgmatic level gauge (ALG) mounted on a bracket

3 Flexjble seal to prevent emission of vapour from tank (see-note 2)
4 Level-detecting element (see note 1)

NOTE 1 Typical for some intrusive ALGs. Non-intrusive, top-mounted ALGs can be installed in a similar way.

NOTE 2 Usk of a flexible seal may be subject to environmental regulations.

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

8 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=6be49e972eec2919a9e4ba6c5c0508c7

ISO 4266-1:2002(E)

Key
nchor bar or weight

atum plate (see note 3)

uide wire

bvel-sensing element

erforated still-well (see notes 1 and 2)
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NOTE 1 [A separate still-wellfor ‘an automatic tank thermometer may be installed adjacent to the manual still-well,

NOTE 2 [Local environmeéntal restrictions may 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 clfrcumstances
(see 6.5.7)).

NOTE 3 [Thé dipping datum plate should be mounted on the tank bottom, located below the still-well or attached t the still-well
(as shown).

NOTE 4 The manual gauging still-well may alternatively be supported by a hinged trunnion arrangement, as shown in Figure 2.

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

© 1SO 2002 — All rights reserved 9


https://standardsiso.com/api/?name=6be49e972eec2919a9e4ba6c5c0508c7

ISO 4266-1:2002(E)

5
4
[ | 6
1V
6
7 8 7

Key
AL{ guided through.gauger's platform
AL{ (see note§ 1'et 3)

Manual gauge-hatch

Flogtingtoof

Ponfobn

Level sensor

ALG support
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NOTE 1 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 should be perforated (see 6.5.7).

NOTE 2 A means to secure and support the innage ALG should be provided at the tank bottom.

NOTE 3 Aninnage 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
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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 1a) is an example of an ALG mounted on a
still-well supported on the floor of a fixed-roof tank. Figure 1b) 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 may 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 may be deflected downwards. The amount of

deflection depends on the soil conditions, the foundation design and the material and construction of the tank shell and bottom.

In most ¢4
constructi
and 2).

6.5.3 Th
trunnion-s
mounted

on a still-v

In order t
recomme

6.5.4 Th

still-well when the tank shell bulges or moves vertically. The construction of the still-well and the top guid

restrict ve,

If the ALG
calibratior
inlet and d
level-dete

manufactiirer should be consulted.

655 T

depending on the type and design ofithe ALGs used. If smaller diameter still-wells are used, the

constructi
accommo

6.5.6 Th
the still-wi

6.5.7 Th
should co
or as recd
removed.

1ses, bulging of the shell ceases to cause bottom movement approximately 450 mm from thé s
bn considerations, the still-well and its supports should be located beyond this distance(s

b still-well may be supported by a trunnion or hinge connected to the bottom-¢ourse of th
upported still-well should be designed to minimize vertical movement. Figure 2a)’is an examp
bn a still-well supported by a trunnion on the shell of a fixed-roof tank. Figure’2b) shows an A
vell supported by a trunnion on the shell of a floating-roof tank.

nded that the support bracket design decouples the still-well from1¢he tank shell.

b upper end of the still-well and the sliding guide should bedesigned to allow vertical free mov
rtical movement of the tank roof.

. When using these ALGs, the level-detecting~élement should be located far enough away f
utlet connections to minimize the effect of eddies, currents and turbulence. When this cannot
Cting element should be protected by means of a still-well. Where tank mixers are install
ne recommended minimum still-well diameter is 200 mm. Smaller diameter still-wells m
bn should be checked for.mechanical rigidity and strength. Larger diameter still-wells may b
date larger level-sensing elements for some types of ALGs.

Il should be above-the maximum liquid level.

b still-well should be perforated with one or two rows of slots or holes, about 25 mm wide. The

mmended by the manufacturer of the ALG. The still-well should be straight with internal bur

nell. For tank
be Figures 1

e shell. The
le of an ALG
LG mounted

D minimize the vertical movement of the still-well, due to hydrostatic deformation of the tank shell, it is

ement of the
e should not

level-detecting element is subjected to excessivéturbulence, certain types of ALGs may be thrown out of

om the tank
be done, the
bd, the ALG

ay be used
design and
e required to

b distance from the‘hettom of the still-well to the bottom of the tank should be less than 300 mm. The top of

perforations

ntinue above the maximum liquid level. The spacing between the perforations should be less than 300 mm,

s and welds

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.

7

7.1

Initial setting and initial verification of ALGs in the field

Introduction

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
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the ALG against manual reference level measurements with the liquid at three different levels. The differences

between the

7.2 Gener

7.2.1 Initial

manual and the ALG readings are evaluated.

al precautions

requirements

Prior to initial setting or initial verification of a new or repaired ALG, the tank should be allowed to stand at a constant
level long enough for air or vapour to be released from the liquid and for the tank bottom to reach a stable position.
New tanks should be filled and allowed to stand to minimize the errors caused by initial bottom settlement. The tank

mixer should
should be ru
filling and di

7.2.2 Many

When an A
measureme
measureme

7.2.3 Refer

The measur
combination
working tap
meeting the
combination

7.2.4 Effec

High winds,
the liquid su
may be diffg
conditions o

7.25 ALG

There may k
may be nee
for example,
free movems

be turned off long enough before setting or verification, to allow the liquid to come to rest
n through at least one operational cycle, filling and emptying the tank within normal warkin
Echarge rate.

al reference level measurement procedure

| G is set to level or verified by comparison with manual reference level measurement, th
its should be performed to obtain the highest accuracy (seedSO 4512). Manual
hts should be performed by skilled operators.

ence measurement tape and weight certification

bment tape and weight used for ALG setting or verification*should be a reference master t3
certified by an accredited calibration laboratory and traceable to a national measurement starj
p/weight combination that has been recently compared with a certified reference tape a
maximum permissible error limits specified in ISO,4512. The calibration corrections for the tg
should be applied.

L of weather
heavy rain, snow, or severe storm§ may cause movements of the tank shell, the ALG mount|

rent from that on the ALG. Setting and verification should not be carried out under advers
at wind speeds exceeding'\8.m/s.

fechnology-specifieconsiderations

e additional technology-specific considerations which affect ALG verification. Specific, additi
led to prepare.the ALG prior to the initial setting (see 7.3). Technology-specific consideratior]
the effect of*physical and electrical properties of the liquid and vapour in the tank, the need o
Nt of the-level sensor, and others. Reference should be made to ALG manufacturers' docums

7.2.6 Appli

lcation cpnr‘ifir‘ considerations

The tank
g limits of

e manual
reference

pe/weight
dard, or a
nd weight
pe/weight

ng and/or

fface. These movements can influence both manual and ALG readings. The effect on manual gauging

e weather

bnal steps
s include,
f checking
ntation.

In tanks storing heavy or viscous liquids, it may be difficult to measure or verify the manual or ALG reference heights.
The procedures for measuring reference heights described in 7.3 and 7.4 may not be feasible under these
circumstances.

12
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al settings of ALGs

7.3.1 Setting against manual reference ullage measurements

a) 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 calibration table

Untl| three consecutive measurements agree Wlthln a range of 1 mm, or five COﬂSGCUtIVG measurements agree

b)
conse
refere
Invest
NOTE Fa
debris on t
between th
variations i
c) Deter
(using
1mm
of the
d) Deter
refere
e) Recor
chang
step 9q),
repea
f) Comp
ALG),
7.3.2 Se
a) Witht
the ga
meas
readin
b) Meas
until t

within
conse
refere

utive measurements) and compare with the callbrat|0n reference height. If the measuredrar,
ce heights differ by more than 2 mm, difficulties may be experienced with the initial verificatio
gate the cause before proceeding.

lure to achieve repeatable tank reference height measurements may be due to adverse weather conditiol
he datum plate, turbulence of the liquid or inconsistency in the measurement techniquey ‘Failure to achig
e measured and calibration reference heights may be due to one or more of the reference datums bei
N the hydrostatic head of the liquid at different levels within the tank.

mine the manual reference ullage measurement of the tank contents, from the same gauging
the same measurement tape and weight) until three consecutive measurements agree with
or five consecutive measurements agree within a range of 2 mfy. Calculate the arithmetic a
ullage (i.e. the average of the consecutive measurements).

mine the equivalent dip by subtracting the average manual ullage from the average me
nce height.

e has occurred during the manual gauging. If the ALG reading has changed from that rec
check that there has been no transfer eithef/to or from the tank, that the tank valves are
the procedure from step a).

are the ALG reading with the calculatedequivalent dip. If the two do not agree (within the res
set the ALG so that it reads the same(as the equivalent dip.

ting against manual reference dip (innage) measurements

ne tank contents static at alevel between one-third and two-thirds full, record the stable ALG re
uger arrives at the tapk, Also record the ALG reading immediately before making the mand
rements. Check whether the presence of the gauger on the tank top affects the ALG readin
g varies by more thafi 1 mm, investigate the cause before proceeding.

re the tank reference height at the official gauging access position specified in the tank cal
iree consecutive measurements agree within a range of 1 mm, or five consecutive measure
a range.©f )2 mm. Calculate the arithmetic average value for the reference height (i.e. the ay
cutive.measurements), and compare with the calibration reference height. If the measured ar
nce‘heights differ by more than 2 mm, difficulties may be experienced with the initial verificatio|

Investjgate the cause before proceeding.

erage of the
d calibration
h procedure.

hs, build-up of
ve agreement
hg affected by

access point
n a range of
erage value

asured tank

d the ALG reading immediately after making the imanual reference measurements and confirm that no

brded during
closed, and

blution of the

ading before
al reference
). If the ALG

bration table
ments agree
erage of the
d calibration
h procedure.

NOTE Failure to achieve repeatable tank reference height measurements may 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 may be due to one or more of the reference datums being affected by

variations i

©1S0 2002 —

n the hydrostatic head of the liquid at different levels within the tank.
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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 suspect.

Failure to achieve manual measurements within these tolerances may be due to adverse weather conditions,
movement of the liquid surface, or inconsistencies in the measurement technique. The verification procedure
should be repeated after corrective action has been taken.

d)
step ¢).

Calculate the arithmetic average value of the dip (i.e. the average of the consecutive measurements obtained in

Record
change
step a),
repeat th

the ALG

7.4 Initial

7.4.1

Ullage-base
types of ulla
has been q
compensate

Innage-base
stability prob
on which the

he ALG reading immediately after making the manual reference measurements and cenfir
nas occurred during the manual gauging. If the ALG reading has changed from that fecord
check that there has been no transfer either to or from the tank, that the tank valveslare cl
e procedure from step a).

Comparg¢ the ALG reading with the average manual reference dip. If the two do not agrée (within the re

, set the ALG so that it reads the same as the average manual reference dip:

verification

Introgluction

] ALGs are designed to measure the distance from the, ALG reference point to the liquid surfa

Jantified and found to be repeatable). However,\most traditional types of ullage-based AL
for many of the limitations to the accuracy of tank'level measurement given in this part of ISQ

d ALGs are designed to measure the liquid-dip directly. They should be less prone to some ¢
lems that can cause level measurementierrors with ullage-based ALGs, but they require the ta
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 th

reference pg
measureme

tank inst
changes
changes
changes

changes

int) on the accuracy of ALG and manual level measurements, several other factors may res
it errors and should be cansidered during ALG verification. These include

hllation errors,

in operating conditions,

in physical properties of the liquid and/or vapour,
in electrieal properties of the liquid and/or vapour,

in~loecal ambient conditions,

m that no
ed during
bsed, and

solution of

ce. Some

je-based ALG may be able to compensate for tank reference datum movement (where such movement

G cannot
4266.

f the tank

nk bottom

P gauging
Lilt in level

manual gauging errors, and

errors inherent in the ALG.

Following the initial setting of the ALG, its overall accuracy is verified by

— comparing the ALG against manual reference level measurement at three different levels and evaluating the

differenc

es 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 part of ISO 4266 are met.

14

©1S0 2002 — All rig

hts reserved


https://standardsiso.com/api/?name=6be49e972eec2919a9e4ba6c5c0508c7

	TitlePage - Petroleum and liquid petroleum products�— Measurement of level and temperature in sto...
	TableofContent - Contents Page
	Foreword - Foreword
	Scope - 1��� Scope
	NormativeReference - 2��� Normative references
	Clause1 - 4��� Precautions
	Subclause2 - 4.1��� Safety precautions
	Subclause2 - 4.2��� Equipment precautions
	UntitledSubclause3 - 4.2.1��� All of the ALG equipment should be capable of withstanding the pres...
	UntitledSubclause3 - 4.2.2��� ALGs should be certified for use in the hazardous-area classificati...
	UntitledSubclause3 - 4.2.3��� Measures should be taken to ensure that all exposed metal parts of ...
	UntitledSubclause3 - 4.2.4��� All ALG equipment should be maintained in safe operating condition ...

	Subclause2 - 4.3��� General precautions
	UntitledSubclause3 - 4.3.1��� The general precautions given in
	UntitledSubclause3 - 4.3.2��� Tank temperatures should be measured at the same time as the tank l...
	UntitledSubclause3 - 4.3.3��� Levels measured for bulk transfer should be recorded promptly when ...
	UntitledSubclause3 - 4.3.4��� Whenever determinations of the contents of a tank are made before t...
	UntitledSubclause3 - 4.3.5��� All parts of the ALG in contact with the product or its vapour shou...
	UntitledSubclause3 - 4.3.6��� ALGs should have sufficient dynamic response to track the liquid le...
	UntitledSubclause3 - 4.3.7��� Following the transfer of product, the tank should be allowed to se...
	UntitledSubclause3 - 4.3.8��� ALGs should provide security to prevent unauthorized adjustment or ...


	Clause1 - 5��� Accuracy
	Subclause2 - 5.1��� Intrinsic error of ALGs
	Subclause2 - 5.2��� Calibration prior to installation
	Subclause2 - 5.3��� Error caused by installation and operating conditions
	Subclause2 - 5.4��� Overall accuracy
	Subclause3 - 5.4.1��� General
	Subclause3 - 5.4.2��� Use of ALGs for fiscal�/custody transfer purposes


	Clause1 - 6��� Installation of ALGs
	Subclause2 - 6.1��� General
	Subclause2 - 6.2��� Mounting location
	Subclause2 - 6.3��� Manufacturer's requirements
	Subclause2 - 6.4��� Installation
	UntitledSubclause3 - 6.4.1��� For fiscal/custody transfer accuracy, an ullage ALG should be mount...
	UntitledSubclause3 - 6.4.2��� As an alternative, an ullage-based ALG may be mounted on the roof o...
	UntitledSubclause3 - 6.4.3��� Innage-based ALGs should be mounted at a stable location at the tan...
	UntitledSubclause3 - 6.4.4��� Where possible, the ALG should be located in close proximity to the...

	Subclause2 - 6.5��� Still-well design
	UntitledSubclause3 - 6.5.1��� The still-well should be attached in either of the two ways describ...
	UntitledSubclause3 - 6.5.2��� The still-well may be supported on the bottom of the tank.
	UntitledSubclause3 - 6.5.3��� The still-well may be supported by a trunnion or hinge connected to...
	UntitledSubclause3 - 6.5.4��� The upper end of the still-well and the sliding guide should be des...
	UntitledSubclause3 - 6.5.5��� The recommended minimum still-well diameter is
	UntitledSubclause3 - 6.5.6��� The distance from the bottom of the still-well to the bottom of the...
	UntitledSubclause3 - 6.5.7��� The still-well should be perforated with one or two rows of slots o...
	UntitledSubclause3 - 6.5.8��� After the tank has been hydrostatically tested, the still-well shou...


	Clause1 - 7��� Initial setting and initial verification of ALGs in the field
	Subclause2 - 7.1��� Introduction
	Subclause2 - 7.2��� General precautions
	Subclause3 - 7.2.1��� Initial requirements
	Subclause3 - 7.2.2��� Manual reference level measurement procedure
	Subclause3 - 7.2.3��� Reference measurement tape and weight certification
	Subclause3 - 7.2.4��� Effect of weather
	Subclause3 - 7.2.5��� ALG technology-specific considerations
	Subclause3 - 7.2.6��� Application-specific considerations

	Subclause2 - 7.3��� Initial settings of ALGs
	Subclause3 - 7.3.1��� Setting against manual reference ullage measurements
	Subclause3 - 7.3.2��� Setting against manual reference dip (innage) measurements

	Subclause2 - 7.4��� Initial verification
	Subclause3 - 7.4.1��� Introduction
	Subclause3 - 7.4.2��� Verification conditions
	Subclause3 - 7.4.3��� Initial verification procedures
	Subclause4 - 7.4.3.1��� ALG verification by manual reference ullage (outage) measurements
	Subclause4 - 7.4.3.2��� ALG verification by manual reference dip (innage) measurements
	Subclause4 - 7.4.3.3��� Verification tolerance for ALGs in fiscal/custody transfer application


	Subclause2 - 7.5��� Record keeping

	Clause1 - 8��� Subsequent verification of ALGs
	Subclause2 - 8.1��� General
	Subclause2 - 8.2��� Frequency of subsequent verification
	Subclause2 - 8.3��� Procedure for subsequent verification
	Subclause2 - 8.4��� Tolerance for subsequent verification

	Clause1 - 9��� Data communication and receiving

	Bibliography - Bibliography

