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European foreword

The text of ISO 12807:2018 has been prepared by Technical Committee ISO/TC 85 "Nuclear energy,
nuclear technologies, and radiological protection” of the International Organization for Standardization
(ISO) and has been taken over as EN ISO 12807:2021 by Technical Committee CEN/TC 430 “Nuclear
energy, nuclear technologies, and radiological protection” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2021, and conflicting national standards shall
be withdrawn at the latest by August 2021.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 12807:2018 has been approved by CEN as EN [SO 12807:2021 without any modification.
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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 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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to éonformity 'assessment,’as' well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.htiil.

This document was prepared by Technical Committee ISO/TC 85, Nuclear energy, nuclear technologies,
and radiological protection, Subcommittee SC'5,-Nuclear installations, processes and technologies.

This second edition cancels and replaces the firstiedition (1S0’12807:1996), which has been technically
revised.

In this document, the word “shall” denotes a requirement; the word “should” denotes a recommendation;
and the word “may” denotes permission, neither a requirement nor a recommendation. Imperative
statements also denote requirements. To conform with this document, all operations shall be performed
in accordance with its requirements, but not necessarily with its recommendations.

» o«

The words “can”, “could” and “might” denote possibility rather than permission.

The word “will” denotes that an event is certain to occur rather than a requirement.

© ISO 2018 - All rights reserved v
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Introduction

The International Atomic Energy Agency (IAEA) Regulations for the Safe Transport of Radioactive
Material specify permitted release of radioactivity under normal and accident conditions of transport,
in terms of activity per unit of time, for Type B(U), Type B(M) and Type C packages used to transport
radioactive materials. Generally, it is not practical to measure activity release directly. The usual
method used is to relate activity release to non-radioactive fluid leakage, for which several leakages test
procedures are available. The appropriate procedure will depend on its sensitivity and its application
to a specific package.

The regulations specify permissible activity release for normal and accident conditions of transport.
These activity release limits can be expressed in maximum permissible activity release rates for the
radioactive material carried within a containment system.

In general, it is not feasible to demonstrate that the activity release limits are not exceeded by direct
measurement of activity release. In practice, the most common method to prove that a containment
system provides adequate containment is to carry out an equivalent gas leakage rate test.

vi © ISO 2018 - All rights reserved
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Safe transport of radioactive materials — Leakage testing
on packages

1 Scope

This document specifies gas leakage test criteria and test methods for demonstrating that packages
used to transport radioactive materials comply with the package containment requirements defined
in the International Atomic Energy Agency (IAEA) Regulations for the Safe Transport of Radioactive
Material for:

— design verification;

— fabrication verification;
— preshipment verification;
— periodic verification;

— maintenance verification.

This document describes.a method for relating permissible activity release of the radioactive contents
carried within a containment system.to'equivalent/gas leakage rates'uinder specified test conditions.
This approach is called gas leakage test methodology. However, in this document it is recognized that
other methodologies might be ‘acceptable;‘provided ‘that they demonstrate that any release of the
radioactive contents will not exceed the regulatory requirements, and subject to agreement with the
competent authority.

This document provides both overallsand. detailed guidance on the complex relationships between an
equivalent gas leakage test and a permissible activity release rate. Whereas the overall guidance is
universally agreed upon, the use of the detailed guidance shall be agreed upon with the competent
authority during the Type B(U), Type B(M) or Type C packages certification process.

It should be noted that, for a given package, demonstration of compliance is not limited to a single
methodology.

While this document does not require particular gas leakage test procedures, it does present minimum
requirements for any test that is to be used. It is the responsibility of the package designer or consignor
to estimate or determine the maximum permissible release rate of radioactivity to the environment
and to select appropriate leakage test procedures that have adequate sensitivity.

This document pertains specifically to Type B(U), Type B(M) or Type C packages for which the
regulatory containment requirements are specified explicitly.
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.

International Atomic Energy Agency (IAEA). Regulations for the Safe Transport of Radioactive Material

3 Terms and definitions

For the purposes of this document, the terms and definitions given in the International Atomic Energy
Agency (IAEA), Regulations for the Safe Transport of Radioactive Material and the following apply.

© ISO 2018 - All rights reserved 1
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ISO and IEC maintain terminological 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
activity release rate
loss of radioactive contents per unit time through leaks or permeable walls of a containment system

3.2

blockage mechanism

mechanism by which radioactive material might be retained within a containment system due to
blockage of potential leakage paths by solid or liquid material

3.3

competent authority

any national or international authority designated or recognized as such for any purpose in connection
with the International Atomic Energy Agency (IAEA) Regulations for the Safe Transport of Radioactive
Material and other applicable regulations

3.4
containment system
assembly of components of the packaging intended to retain the radioactive material during transport

3.5

gas leakage test methodology

method of specifying a gas leakage test which relates permissible activity release rates of the radioactive
contents carried within a containment’system t6 equivalent ‘gas leakage rates under specified test
conditions

3.6

leak

any unwanted opening or openings through a containment system that could permit the escape of the
contents

3.7
leakage
transfer of a material from the containment system to the environment through a leak or leaks

Note 1 to entry: See also permeation (3.14).

3.8
leakage rate
quantity of solid particles, liquids or gases passing through leaks per unit time

Note 1 to entry: The term leakage rate can refer to the radioactive material (gas, liquid, solid or any mixture of
these) or to the test fluid.

Note 2 to entry: The dimensions of the rate of solid leakage are mass divided by time. The dimensions of the
rate of liquid leakage can be mass divided by time or volume divided by time. The dimensions of the rate of gas
leakage are the product of pressure and volume (this is a mass-like unit) divided by time at a known temperature.

3.9

leaktight

general term indicating that a containment system meets the required level of containment for
particular contents

Note 1 to entry: See Clause 8 in Annex E.

2 © ISO 2018 - All rights reserved
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3.10

medium

any fluid, which might or might not be radioactive itself, which could carry radioactive material through
aleak or leaks

3.11

molecular flow

flow of gas through a leak under conditions such that the mean free path is greater that the largest
dimension of a transverse section of the leak

Note 1 to entry: The rate of molecular flow depends on the partial pressure gradient.

3.12
package
packaging together with its radioactive contents as presented for transport

3.13
packaging
assembly of components necessary to enclose the radioactive contents completely

3.14

permeation

passage of a fluid through a solid permeable barrier (even if there are no leaks) by adsorption-diffusion-
desorption mechanisms

Note 1 to entry: Permeation should not be consideredasa releasejof activitywunless the fluid itself is radioactive.
In this document, permeation‘is applied only to‘gases.

3.15
permeation rate
quantity of gases passing through permeable/wallsiper unit time

Note 1 to entry: The permeation rate depends.on.the partial pressure gradient.

3.16

qualitative

refers to leakage test procedures which detect the presence of a leak but do not measure leakage rate or
total leakage

3.17

quantitative

leakage test procedures which measure total leakage rate(s) from a containment system or from
parts of it

3.18 Sensitivity

3.18.1

sensitivity of a leakage detector

minimum usable response of the detector to tracer fluid leakage, that is, the leakage rate that will
produce a repeatable change in the detector reading

3.18.2
sensitivity of a leakage test procedure
minimum detectable leakage rate that the test procedure is capable of detecting

© ISO 2018 - All rights reserved 3
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