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Foreword

ISO (the International Organization for Standardization) s a
federation of national standards bodies (ISO member bodies). T
preparing International Standards is normally carried)out thr
technical committees. Each member body interested\in a subjec
a technical committee has been established has,the-right to be re
on that committee. International organizations), governmental
governmental, in liaison with 1SO, alsostake part in the
collaborates closely with the International™Electrotechnical C
(IEC) on all matters of electrotechnical-standardization.

The main task of technical cammittees is to prepare In

worldwide
he work of
pugh 1SO
for which
presented
and non-
vork. 1SO
bmmission

ernational

Standards, but in exceptionalleircumstances a technical comnyittee may

propose the publication of a-Technical Report of one of the follow

— type 1, when thewrequired support cannot be obtaine
publication of an international Standard, despite repeated effq

— type 2, whenithe subject is still under technical developmen
for any otherreason there is the future but not immediate pg
an agreement on an International Standard;

— type'38;"when a technical committee has collected data of
kind-from that which is normally published as an Internationa
(‘state of the art”, for example).

ng types:
1 for the
rts;

or where
ssibility of

8 different
Standard

Technical Reports of types 1 and 2 are subject to review within tiiree years

of publication, to decide whether they can be transformed into In
Standards. Technical Reports of type 3 do not necessarily h
reviewed until the data they provide are considered to be no long
useful.

ISO/TR 7507-6, which is a Technical Report of type 2, was pr
Technical Committee ISO/TC 28, Petroleum products and
Subcommittee SC 3, Static petroleum measurement.

It was decided to publish this document in the form of a Techni

ernational
ave to be
er valid or

bpared by
ubricants,

cal Report
Pcommen-

(type 2) in order to gain wider experience with the use of the r

dations. It is envisaged that, when ISO 7507-1 is reviewed, that these
recommendations will be included in it and this Technical Report withdrawn.

ISO 7507 consists of the following parts, under the general title
and liquid petroleum products — Calibration of vertical cylindrical
— Part 1: Strapping method

—  Part 2: Optical-reference-line method

—  Part 3: Optical-triangulation method

—  Part 4: Internal electro-optical distance-ranging method

Petroleum
tanks:
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— Part 5: External electro-optical distance-ranging method
— Part 6: Recommendations for monitoring, checking and verification of
tank calibration and capacity table

Annex A forms an integral part of this part of ISO 7507. Annex B is for
information only.
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Vertical cylindrical tanks are a type of tank in general use-thro
world for the storage of petroleum and petroleum products:’Me

tighout the
hsurement

of liquid levels and the use of the tank's capacity)table permit the
assessment of volume of the liquid held in store-ox transferref. Vertical
cylindrical tanks, in common with other measurefrent devices, gre subject

to alterations in their calibration. Previously, such alterat

ijons were

considered insignificant and their magnitude—~had never been| seriously

assessed. This part of ISO 7507 is based.on the results of an in
carried out in the United States of America’([1] in annex B).

Data currently available indicatesythat tanks are subject to

estigation

a primary

settlement which generally océurs during the first 5 years to 1D years of
service. Secondary settlement,can also occur but appears to spread over
the next 10 years to 20 years of the tank's life. Tanks can undergo gradual

changes in diameter, tank' plate thickness and tilt throughout th

Pir service

life. These factors affect the calibration of the tank and consequently the
accuracy of anysxguantity assessments made using the tank capacity

tables.
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Petroleum and liquid petroleum products — Calibration of vertical
cylindrical tanks —

Part|6:
Recommendations for monitoring, checking and verification of tank
calibration and capacity table

1 Scope

This part of ISO 7507 gives guidance on monitoring the<accuracy of the calibration and|the tank capac
table gf a vertical cylindrical tank.

2 Normative reference

The following standard contains provisions which, through reference in this text, constitute| provisions of th
part of ISO 7507. At the time of publication, the edition indicated was valid. All standargls are subject t
revisign, and parties to agreements based on this part of ISO 7507 are encouraged to investigate
possihility of applying the mostirecent edition of the standard indicated below. Members of IEC and IS
maintain registers of currently valid International Standards.

ISO 7%07-1: 1993, Petfgleum and liquid petroleum products - Calibration of vertical cylindrical tanks
Part 1] Strapping method.

3 Defipitians

For the purposes of this part of ISO 7507, the terms and definitions given in ISO 7507-1 apply.

4 Recalibration and recalculation

The assessment of the nature and extent of various factors which can influence changes in the capacity o
tank determine whether a tank should be recalibrated or its tank capacity table recalculated. It is t
practicable to indicate definitively all those factors which would require either recalibration or recalculation.
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Recalibration is the process of measuring the tank when it has been established that the origina
measurements no longer define the tank dimensions accurately. In these circumstances, the tank should
remeasured completely and a revised tank capacity table calculated from the new measurements.

Recalculation of the tank capacity table is required when operating variables, such as product density
average storage temperature, or reference height, are altered; or modification of the deadwood occurs. |
these circumstances, the recalculation of the tank capacity table is based on previously measured tar
dimensions.

5 Criteria for deciding significance of change

In order

to establish acceptance limits for change in the measurement and ¢he operating

affect a fank's capacity, it is necessary to decide the overall variation in tank-volume that is s

variables whic
gnificant.

As a gerjeral rule, a variation in tank volume of 0,01 % or greater should be considered significant.

A range

of 0,01 % to 0,05 % change in the tank capacity is given‘in tables 1 to 5. Tables 1,

criteria for recalibration, whilst tables 4 and 5 provide criteria foryrecalculation.

In the calse of tilt, the recommended criterion is a change-0f 10 mm/m of tank height.

N

a

6 Recali

6.1 Fact

Recalibr

a

b

IOTE 1 - Although this will affect the apparent tank capacity to only a relatively min

change in tilt is considered more importantthan the capacity effect. A significant degr

N indication of serious structural problems in the tank's foundations and should be in

pration of the tank
prs influencing the need for recalibration
ation of a tankmay be required if any of the dimensions or characteristics of the follg

tank diameter;

tank'plate thickness;

2 and 3 providk

or extent, the
ee of tilt can be
vestigated.

wing alter:

c) tank tilt;

d) deadwood;

e) tank reference height; or

f)

repairs undertaken to the tank structure which significantly alter its capacity.
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6.2 Recommendations for assessment of need for recalibration

The following recommendations are a basis for deciding whether recalibration is required:

6.3 Stiuctural alterations to tanks

Recali

7 Recalculation of the tank capacity tables due to gpeérational changes

7.1 Factors which generate a need for recalculation

There

The first 2 are operational factors, the others mechanical changes:

a) Verification of the bottom course diameter, plate thickness and tank tilt should be carried ot
every 5 years. If the changes in measured dimensions exceed the minimum level of significance (

clause 5), the recalibration should be undertaken.

b) A total recalibration should be undertaken every 15 years as a matter of rout

ine, even if the

vaarhivarficoation Alhaonlic Ao ot ol o oot vapndlan tl o Dt e Ao e Alo oo
yeally VETITLAUuUTT UITCURO UU TTUL STTUVV Aty VATTAUUTT VWit e mmito Yive T ITT UIAUoT

bration may be required if structural alterations are made to the tank. Examples of s

a) extensive changes to the deadwood of the tank;
b) alterations to the reference height by alterations to the height of the dipping datu

c) repair work to the bottom plating.

are several factors which, when.altered, generate a need for recalculation of the {

a) Changes in the average.operating temperature of the tank shell.
b) Changes in the density of the product stored in the tank.

c) Alterations to'the vertical position of the dipping datum-point.

d) Alterations to the apparent mass in air of the floating roof.

NOTE2 - This may require recalculation of the tank capacity tables (see 7.5).

5.

uch alterations ¢

m-point;

ank capacity talt

e)-Simple changes to tank deadwood.

7.2 Tank shell temperature

Tank capacity tables are calculated at a standard temperature which is indicated on the printed tables.

Unless the tank capacity tables are included in a computerised oil volume calculation procedure whi
includes a routine to calculate the effect of temperature on the capacity of the tank, alterations in the aver
operating temperature of the tank shell may require that the tank capacity tables be recalculated. S

recalc

ulations should be carried out in accordance with annex A or ISO 7507-1:1993.
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Table 4 shows variations in tank capacity due to variations in tank shell, ambient air and liquid temperatures

to assist

in determining whether a tank requires recalculation.

7.3 Density changes

Tank capacity tables are calculated on the basis of either the tank in an unstressed condition, i.e. empty
liquid, or containing liquid of a stated liquid density. The basis is indicated in the printed tank capacity

tables.

Unless t
calculatg
the liquid
should b

7.4 Floating roof corrections

Floating
floating
to recald

the varigtions in liquid density may be significant if the roof isgrounded.

Recalcu
roof.

7.5 Chai

Alteratio
a complg

If the dd
retained
recalculg

If the datum-point has'been moved upwards, the tank capacity tables may be recalculate

vertical i

ne tables are included in a computerised volume calculation procedure which incld

| contained in the tank can require that the tank capacity tables be recalculated. Su
e carried out in accordance with ISO 7507-1.

roof corrections are affected by the density of the product-in which the roof is
oof correction has been incorporated in the tank capacitytables then consideration
ulation if the density of the liquid stored in the tank is-altered. In these circumstand

ation should also be undertaken if there have been changes to the apparent mass i

ges in dipping datum-point

ns to the vertical position of the dipping datum-point may require either a complete
pte recalculation.

tum-point has been moved downwards then, unless the details of the bottom s

ited.

eight between the calibration datum-point and the dipping datum-point; see ISO 75

7.6 Cha

Ides a routine t

the effect of varying density of the liquid contained in the tank, then any alteration in the density of

ch recalculatior

floating. If the
should be give
es, the effect o

N air of the floati

recalibration or

Lirvey have bee

it will be necessaryto recalibrate the tank bottom so that the capacity below the dgtum-point can b

d by altering th
D7-1.

ges to tank deadwood

Corrections for minor changes in tank deadwood may be effected by recalculation of the tank capacity table
However, it may be preferable to allow for the effect of extensive changes in deadwood by recalibration of

the tank.
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Table 1 - Variation in tank capacity (%) with change in diameter

Normal tank diameter Approximate variation in capacity (%)
in metres
0,01 0,02 0,03 0,04 0,05 0,04
Produced by (mm) change in tank diameter
5 - - 1 1 1 1

10 - 1 1 2 2 3
15 (1) 1 2 3 4 4
20 (1) 2 3 4 5 6
25 (1) 2 4 5 6 7
30 (1) 3 4 6 7 9
35 (2) 3 5 7 9 10
40 (2) 4 6 8 10 12
45 (2) 4 7 9 11 13
50 (2) 5 7 10 12 15
55 (3) 5 8 11 14 16
60 (3) 6 9 12 15 18
65 (3) 6 10 13 16 19
70 (3) 7 10 14 17 21
75 (4) 7 11 15 19 22
80 4) 8 12 16 20 24
85 @) 8 13 17 21 25
90 (4) 9 13 18 22 27
95 (5) 9 14 19 24 28
100 (5) 10 15 20 25 30
105 (5) 10 16 21 26 31
110 (5) 11 16 22 27 33
115 (6) 11 17 23 29 34
120 (6) 12 18 24 30 36

NOTE - Fgures inparentheses are within the measurement tolerance for referepce

Strgpping (see 1SO 7507-1). Caution should be exercised Iig&sion data as

indicators of the need for recalibration.
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Table 2 - Variation in capacity (%) due to alteration in thickness of bottom course plate of tank

Normal tank Variation in capacity (%) of bottom course (nominalplate height,
diameter in metres 2 m) for reductions in plate thickness of 1,5 mm to 3 mm
1,5 mm 2,0 mm 2,5 mm 3,0 mm
10 0,38 0,05 0,63 0,76
15 0,25 0,34 0,42 0,50
20 0,19 0,25 0,31 0,38
25 0,15 0,20 0,25 0,30
30 0,13 0,17 0,21 0,25
35 0,11 0,14 0,18 0,22
40 0,09 0,13 0,16 0,19
45 0,08 0,11 0,14 0,17
50 0,08 0,10 0,13 0,15
55 0,07 0,09 0,11 0,14
60 0,06 0,08 0,10 0,13
65 0,06 0,08 0,10 0,12
70 0,05 0,07 0,09 0,11
75 0,05 0,07 0,08 0,10
80 0,05 0,06 0,08 0,09
85 0,04 0,06 0,07 0,09
90 0,04 0,06 0,07 0,08
95 0,04 0,05 0,07 0,08
100 0,04 0,05 0,06 0,08
105 0,04 0,05 0,06 0,07
110 0,03 0,05 0,06 0,07
115 0,03 0,04 0,05 0,07
120 0,03 0,04 0,05 0,06
NJTE - Plate'thickness should be measuredpai@s circumferentiayl on the bottom coursep
and averaged.
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Table 3 - Capacity correction for tank tilt

Tilt (millimetre per metre) Capacity correction factor (%)
14 0,010
16 0,013
18 0,016
20 0,020
22 0,024
24 0,029
26 0,034
28 0,039
30 04045

Table 4 - Effect on tank capacity variations in shell, ambient air and liquid temperatures

Variation in shell | Variation in Variations in liquid | Approximate
femperature, Ts | ambient air temperature, T_ variation in capacity
°C temperature, Ta °C %

°C
5 10 10 0,01
10 20 20 0,03
15 30 30 0,04
20 45 45 0,05
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Table 5 - Effect on tank capacity of change in liquid density
Variation in density (%) Approximate variations in capacity (%)
10 0,008 to 0,015
20 0,015 to 0,030
30 0,030 to 0,040
40 0040 ta 0 050
50 0,050 to 0,065
NOTE - Variations in hydrostatic head corrections are dependent on plate thickness jand
liguid column heights as well as variations in density. Actual variations i 'capacity may
ﬂiffer significantly from the figures in the above table, if plate thickness-or liquid coliimn
eights differ significantly from the industry's accepted practice.
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