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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 28 Petroleum and related products, fuels and
lubricants from natural or synthetic sources, Subcommittee SC 2, Measurement of petroleum and related
products.

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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International Standard ISO 23505:2025(en)

Petroleum and liquid petroleum products — Calibration
of spherical tanks — External electro-optical distance-
ranging method

1 Scope

This document specifies a method for the calibration of spherical tanks with a radius greater than 1 m by
means of external measurements using an electro-optical distance-ranging instrument (EODR). It also
specifies the subsequent calculation and the compilation of tank capacity tables.

This document applies to spherical tanks built above ground, that are non-insulated, single-shell and with
a radial variation up to 1 %. The method specified in this document can also apply to spherical tanks built
above the deck when the carrying ship is in the dock.

This document does not apply to the calibration of spheroidal tanks.

2 Normative references

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

ISO 4512, Petroleum and liquid petroleum products — Equipment for measurement of liquid levels in storage
tanks — Manual methods

[SO 7507-1:2003, Petroleum and liquid petroleum products — Calibration of vertical cylindrical tanks — Part 1:
Strapping method

[SO 7507-4:2010, Petroleum and liquid petroleum products — Calibration of vertical cylindrical tanks — Part 4:
Internal electro-optical distance-ranging method

ISO 7507-5, Petroleum and liquid petroleum products — Calibration of vertical cylindrical tanks — Part 5:
External electro-optical distance-ranging method

EC 60825-1), Safety of laser products— Part 1: Equipment classification and requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7507-1, ISO 7507-5 and the
following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
station
position from which measurements of angles and slope distance are made
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3.2

tangential target point

spherical tangential position of the electro-optical distance-ranging instrument aimed along the spherical
circumference

3.3

ranging target point

tank wall ranging point from the electro-optical distance-ranging instrument to the spherical tank centre
direction

3.4

reference target point

fixed point clearly marked on the pillar or wall of the spherical tank and visible to the electro-optical
distance-ranging instrument

4 Principle

A minimum of three stations, each with a sufficiently large viewing sphere, shall be equally spaced around
the spherical tank and superimposed to cover a circle of the spherical tank. The EODR instrument is operated
on the station to measure the spherical tank. The direction of the centre of the sphere is determined by the
intersection of the vertical bisectors of the horizontal and vertical strings, and ranging in this direction
provides the distance from the instrument to the tank wall. The horizontal and vertical angles of at least
eight evenly spaced tangent points on the sphere are then measured.

Given that the centre of the instrument, the centre of the sphere and the point of tangency form a right-
angled triangle, and assuming that the two radii making up the triangle are equal, the radius of the spherical
tank at the point of tangency can be calculated from:

— the horizontal angle, vertical angle and slope distance in the direction of the centre of the sphere; and
— the horizontal and vertical angles in the direction of the tangent.

The average of the radii of the tangent points obtained at all stations is calculated as the average radius of
the spherical tank, and the tank capacity table is then developed accordingly.

5 Precautions

The general and safety precautions contained in ISO 7507-1:2003, Clause 4, shall apply to this document. In
addition, the laser emitted by the distance ranging unit shall conform to [EC 60825-1|for a Class 1 or Class 2 laser.

The EODR instrument and other electrical equipment shall have a level of electrical protection appropriate
for the area classification of the location of the tank to be calibrated (see [EC 60079-10-1)).

6 Equipment

6.1 Electro-optical distance-ranging instrument, with angular and distance-measuring parts that
shall conform to ISO 7507-4:2010, 5.1, where the accuracy of the angle measurement part shall be equal to or
greater than 1,572 x 105 rad (1 mgon, or 3 '), and the accuracy of the distance measurement part (without
prism) shall be equal to or greater than 2 mm.

6.2 Tripod and its leg brace.
6.3 Dip-tape and dip-weight that shall conform to ISO 4512.

6.4 Single-corner cubic prisms, (for use as target prisms) mounted on a prism holder.

NOTE The prism holder is expected to be mounted on a ranging pole or a tribrach mounted on a tripod.
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6.5 Ranging pole.

6.6 Ancillary equipment, which shall include:
a) apaintthickness meter; and

b) aplate thickness meter.

7 General considerations

7.1 The EODR instrument should be maintained so that its performance can be traced to national or
international measurement standards, or both. The accuracy of the distance-measuring unit as well as
the angle-measuring unit shall be verified using the procedures recommended by the manufacturer or as
specified in ISO 7507-4:2010, Annex A.

NOTE The distance-measuring unit is expected to hold its calibration. It is not normally necessary to verify it in
the field.

7.2 Calibration shall be carried out after the tank pressure test and before the tank is insulated.
7.3 The influence of changes in tank pressure on calibration should be within an acceptable range.

7.4 Calibration shall be carried out without interruption.

8 Determination of the number and location of stations

8.1 The stations are normally placed on the ground. The number and location of the stations should
ensure that the spheres observed by the stations are evenly interwoven and cover the circumference of the
spherical tank, and that the spheres observed are of similar size and as large as possible (see Figure 1).

8.2 The minimum number of stations shall be not less than 3. If the circumference of the spherical tank is
large and the space around it is limited, the number of stations may be increased accordingly.

8.3 The stations shall be equally spaced around the spherical tank, and the shortest vertical distance
from the stations to the wall of the tank shall be the longer one between 5 m and 2 times the radius of
the spherical tank, but shall not exceed 40 m. Adjust the location of the station properly to ensure that the
ranging direction is not interrupted, and the deviation distance between the ranging target point and the
weld and other obstacles on the spherical tank is more than 300 mm.
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Key
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3 tangential direction

4 vertical centre line direction
5 station

Figure 1 — Station positioning

9 Determination of the number and position of tangential target points

9.1 Ateach station, after the orientation of the centre of the sphere and the measurement of distance and
angle have been completed, the tangential direction of the surface of the sphere should be aimed at and the
horizontal angle and vertical angle of the tangential target point measured.

9.2 The tangential target points should be a minimum of 8 points, evenly distributed around the
circumference of the apparent sphere (see Figure 2). These points should in principle be at 0°, 45°, 90°, 135°,
180°, 225°,270° and 315° of the apparent circumference.

9.3 The sighting lines to the tangential target points shall not be interrupted or fall on welds and other
obstacles on the sphere and the tangential target points shall deviate from them by more than 300 mm. If
the tangential target point is adjusted for this purpose, the same adjustment shall be made for the tangential
target point symmetrical to the centre of the apparent spherical circle.

Documents

© IS0 2025 - All rights reserved Document Sharing Hub
4

Full document details: BS ISO 23505:2025


http://www.avadocuments.com/doc/bs-iso-23505-2025
http://www.avadocuments.com/doc/bs-iso-23505-2025

