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I. INTRODUCTION 

During the first meeting of the Group which was held in Paris in September 
1987, document ANSI N 14.5 was used as a basis for discussion and some thirty 
different points were made. It is these which were considered in detail during the second 
meeting which was held in London in the premises of the UKAEA on the 26th and 
27th May 1988. 

II. QUESTIONS RAISED 

II. 1 Question of the Copyright of ANSI N 14.5 

It would appear that there is no Copyright problem concerning standard ANSI N 
14.5 and that a considerable part of it can be used in drafting the ISO standard. To 
facilitate this drafting work, L. Fisher proposed recovering a copy of the backup diskettes 
of the text. 

11.2 Applicability of the ISO standard: restricted to type B packagings 
or extended to those of type A? 

Opinions vary among the members of the Group. The question not being 
fundamental, it was agreed to postpone the decision to a later date. When drafting of a 
standard is sufficiently advanced, with type B packaging applicability, it will be an easy 
matter to establish the feasibility of extending it to other fields. 

11.3 Allowance for specific problems of reduced scale models 

It is extremely difficult to adopt a clear position concerning this matter, apart 
from the fact that the surfaces affected by the seals must not suffer plastic deformation 
during scale model tests. This idea could be incoroporated in the "advisory" pan of the 
standard. It would be desirable to seek the advice of experts in this field. 

11.4 Desired structure for the ISO standard 

The suggestion made in Paris of using for the standard a structure similar to that 
of the IAEA Safety Series SS6, SS7 and SS37 was adopted. The presence of "advisory" 
and "explanatory" appendixes in the standard will improve its quality and usability. 
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All attendees were asked to submit their opinions concerning the document 
drafted by Mr Taylor. As this had not been completed at the time of drafting these 
minutes, all were requested to give thought to this question which is to be raised again 
during the nert meeting. 

11.5 Considering the ISO standard as a basis for revision of the AIEA 
SS6 documents 

The skills present within WG 10 mean that it has a potential for providing the 
IAEA with support and that it is in a position to make authoritative statements in the field 
of packaging sealing. Mr Tanguy will therefore keep Mr O'Sullivan, the scientific 
secretary of the IAEA, informed of the progress of the work of the Group. It may be 
expected that initially, the ISO Group will be able to submit to the IAEA basic material for 
the "explanatory materials" document. It will be a separate later task to integrate it in the 
recommendations themselves. The ISO standard could be put forward as a reference in 
them. 

11.6 Establishing sealing check policy 

During the first meeting of the Working Group, it became clear that this question 
was particularly important and that opinions concerning it differed. 

The tests carried out on a packaging are performed in three different cases: 

a) On completion of manufacturing: it is accepted by all that the acceptance 
criterion must be that which was established in design of the packaging to 
demonstrate compliance with activity release requirements. 

b) During periodic maintenance operations: as these measurements were made 
while the packaging was in an installation specially designed for major 
maintenance of packagings, there was no question of demanding that the leak 
checks operations be carried out with the necessary equipment capable of 
investigating criteria identical to those made on completion of manufacturing. 

This opinion appeared to be shared by all the members of the Group but it 
will be desirable that during the third meeting, a precise and preferably 
definitive position be adopted concerning this subject. 
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c) Before shipping with the packaging containing its radioactive load 

In this case, it w>uld appear that opinion and practice vary between 
countries, if not within countries. There are two opposing viewpoints: 

- That which consists in considering that the checks carried out on this 
occasion are performed to prove that the package, in the state, configuration 
and actual conditions in which it is at that point in time, effectively complies 
with the regulatory conditions as concerns the release of activity. The 
acceptability criterion can only therefore be that established during the 
calculations made during the design of the packaging and on the basis of 
which it was approved. The local competent authority was able to check 
compliance with this criterion during manufacturing of the packaging, and 
the periodic checks provided a guarantee that the quality of the packaging is 
sustained with the passage of time as concerns this point. The measurements 
made before shipping with nominal acceptability criteria, ie those of design, 
make it possible for the shipper to make virtually certain that the performance 
of the package is sustained with the passage of time, despite the work which 
may have been carried out on it during transport operations, as well as during 
loading and unloading. 

It would appear that this procedure is followed in a certain number of 
countries. In at least one other country it would appear that there are certain 
discrepancies between the opinion and requirements of the competent 
authority which demands that the criterion of acceptability before shipping be 
identical to that of design, and that of certain shippers who prefer a more 
easily verifiable criterion to be imposed upon them during routine operations, 
in view of the difficulties of a practical nature encountered on the spot. 

- The second position stems from the principle that the ability to comply 
with the regulatory activity release requirements lias been dcinoiiiiualed for a 
package during the checks carried out on completion of manufacture. 
Therefore, if during routine use all containment vessel closure operations are 
carried out in accordance with a precise procedure, qualified beforehand, and 
if there has been no modification or replacement of any components 
whatsoever, it is then reasonable to accept that the leak check has been 
carried out with less severe acceptability criteria than those established at the 
design stage. For example, instead of checking for 10"7 arm. cm-7s it is 
sufficient to obtain at least 10'4 atm. cm3/s. 
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This position is based on the fact that it would appear to be substantiated that 
if the above conditions are met, it is virtually certain that if the 
10"4 arm. cm^/s criterion is complied with, the same is automatically true for 
tliat of 10'7 atm. cm3/s. In reality, this method consists in checking that all 
items involving closure of the containment vessel have been correctly 
installed and used and that de facto their nominal performance levels are 
attained. 

The value of this method essentially consists in the fact that, having accepted 
a ratio of the order of 10^ between the two criteria, it is possible to apply a 
less sophisticated method of measuring to the packages under routine 
conditions. It is possible, for example, to dispense with helium mass 
spectrometry, which is necessary for measuring 10 - 7 atm. cm3/s, and 
substitute for it a far more simple pressure rise method, which, providing 
certain precautions are taken, can provide satisfactory results in the 
10"4 atm. cm3/s range. 

Two very different views thus prevail: for practical reasons, reduced 
sensitivity checking is strongly desired by the users although from a purely 
regulatory viewpoint it is not actually demonstrated that the activity release 
requirement is complied with. The 1987 issue of the ANSI N 14.5 standard 
authorized this reduced sensitivity method with the agreement of the 
US NRC. 

The current situation would appear to be as follows: 

USA The Competent Authority accepts reduced sensitivity 
checking 

Canada Position identical to that of the USA 

United-Kingdom The Competent Authority hesitates to accept this 
procedure which is favored by the transporters 

Italy The position is similar as two cnteria are applied: one for 
design and the other for routine checks, between 10"6 

and 10"̂  atm. cm3/s 

Sweden Position identical to that of the USA 
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Japan The Competent Authority stipulates observance of the 

nominal design criterion for routine checks 

Germany Identical to Japan 

France Observance of the nominal criterion insofar as possible, 
but in certain cases reduced sensitivity checks are 
allowed. 

In view of the extreme importance of this point, it is necessary that a clear 
and precise standpoint be adopted within each of the countries represented in 
the Working Group, after consulting their respective Competent Authorities. 
This will need to be set forth in a written document which will be analyzed 
during the next meeting. The current position must naturally be stated, but 
also that which is planned for the future in each of these countries, as well as 
that which is liable to be accepted. This may be the point of fundamental 
difference between the future ISO standard and the 1987 issue of standard 
ANSI N 14.5. 

II.7 Validity of the hypotheses made for the calculation of leak rates 
and fields of applicability of the formulae 

There would appear to be general agreement that the leak calculations can be 
simplified by using the capillary model alone. As this method of calculation is 
conservative, it should be possible for it to be accepted. 

There is a problem concerning calculation of the allowable leak rate equivalent to 
that of leakage of powder or liquid. The same applies to correlating theoretical leakage 
and the size of holes and solid particles. 

Work is currently being carried out in a number of countries. Statements have 
already been made during earlier PATRAM sessions. A working sub-group consisting of 
Mrs Vallepin, Mr Kowalewsky and Mr Higson has been put in charge of drafting a 
synopsis concerning this subject. This work may be the subject of a statement at the next 
PATRAM session in Washington. 

The desirability of the ISO Working Group arriving at clear conclusions capable 
of assisting the users in their understanding of this aspect of the problem and in providing 
the correct solution to it was plainly expressed during the meeting. 
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II.8 and n .9 The usefulness of GO - NO GO tests. Who carries out the 
tests? 

It will not be possible to reply to these questions until an answer is found to 
point No. 6. 

11.10 Choice of a system of units 

Many and varied are the units currently employed throughout the world, but it 
would appear to be obvious that it is the SI system which is the one which ought to be 
used (indeed our work is to draft an ISO standard!). It is a fact that this may be a 
considerable obstacle to those who up to now have been in the habit of using various 
other ur.its, but SI units are now taught in all schools and present and future graduates 
will have no difficulty with them. 

11.11 Examples of closure systems 

It was accepted that the standard would include, in an appendix, examples of 
qualified closure systems. It will also include examples of what it is necessary to 
proscribe. Each expert in the Group shall provide Mr Tanguy with example of 
L tallations and their comments. 

11.12 Methods of testing for liquids, powders and aerosols 

These must be independent of the nature of the substance and it must be possible 
to identify the worst case. The question is to determine how to proceed with checks as a 
function of the nature of the substances and to determine which product is to be used in 
the tests in the place of the liquids and powders. The calculation methods proposed in 
standard ANSI N 14.5 appear to be considered appropriate. 

11.13 Definition of the notion of leaktightness for different cases: gases, 
liquids and solids 

It would appear that although the notion of absolute leaktightness is not 
meaningful, it is nevertheless possible to accept that in practice certain thresholds 
correspond to the notion of "virtual leaktightness". Thus, it is already accepted in certain 
countries that a level of leakightness of 10'5 atm. cm-/s is sufficient to prevent the release 
of particles of Pu powder in view of its geometrical properties when produced using the 
currently qualified processes. 
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The same applies to gases, for which a threshold of 10"7 atm. cm^/s appears to 
be a maximum in what is generally required. 

Would it not be possible, provided that the necessary substantiation can be 
provided, to propose the following thresholds: 

10' 5 arm. cm3/s 10"6 atm. cm3/s 10' 7 atm. cm3/s 
powders liquids gases 

Mr Vaughan will present a paper giving a synopsis of the case of powders, and 
Mr Taylor will present a similar one for liquids. 

It would be desirable for there to be a certain degree of coordination of me work 
currently being carried out in different countries in order to ensure maximum 
complementarity. 

11.14 Examples given in appendixes to the standard crvering a wide field 
of application 

This idea was accepted. The examples given in ANSI N 14.5 will be re-used 
and supplemented. Two concrete cases will be analyzed by Mr Fischer, following point-
by-point the flowchart in Figure 1 of ANSI N 14.5. 

11.15 Accurate specification of test procedures 

Table Ai in ANSI N 14.5 would provide more information if it did not give 
thresholds but fields of application of different test measures. Mr Baker, Mr Higson and 
Mr Vaughan agreed to draw up a draft test procedure specification. For this task, they 
would like to obtain both the copy of the floppy disk containing ANSI N 14.5 in ASCII 
code, in IBM PC format, and a word processing software package of the MS Word, 
WordPerfect or WordStar type. 

11.16 Validation of activity release measurement method 

This point appeared to all the members of the Group to be extremely delicate, 
indeed for certain it was totally unacceptable. 

The methods of measurement are extremely difficult to implement and 
interpretation of the results is particularly difficult. It was decided that unies a clear need 
is shown, direct measurement of the release of activity would not be proposed in the ISO 
standard but the reasons for this emission would be stated in it. 
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In reality, WG 10 is not in a position to forbid such an approach as it is die one 
proposed by the IAEA. It will therefore have to be the subject of a special agreement 
between those wishing to apply it and their competent authorities. 

11.17 Definition of the terms used in the standard 

The definitions used in the ISO standard will be consistent wim those already 
used in the IAEA recommendations. Each defintion will have its own reference number. 
It will nevertheless be necessary to make appropriate choices and to accurately define 
terms such as leak, leakage rate etc. A term such as "leaktight" will have to be proscribed 
as it emplies an idea of absolute leaktightness which it is not possible to attain. Mr Taylor 
will draft a paper concerning these definitions on the basis of die work which he has 
already completed and the comments submitted to him. 

11.18 Notion of standard leak rate or reference leakage rate 

This notion is accepted by all members of the Group, certain of which give 
preference to the expression "standardized leak rate" presented by the British delegation: 

"Standardised Leak Rate (SLR): The Leak Rate (evaluated under known 
conditions) normalised to reference conditions of air (at 25°C) leaking from an upstream 
pressure of 1 bar (abs) to a downstream pressure of 0 bar (abs)." 

It would be helpful if a definitive position could be reached concerning this 
subject during our next meeting. 

11.19 Choice of the A2 allowed for in calculation RN and R\ 

The question is whether the A2 allowed for in the calculations is based on all the 
radioactive substances contained in the packaging or if reference is made only to the 
substances liable to leak under effective conditions obtaining in the packaging under 
normal and accident conditions in transport. 

The general opinion is that the A2 must be calculated on the basis of the 
substances Liable to escape from the containment vessel. 

Here again, this point needs to be definitively settled during our next meeting. It 
will therefore be necessary to obtain the opinions of the respective Competent Authorities. 

This notion will be explicitly included in the ISO stmdard. 
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11.20 Coefficient 4200 introduced into the calculation of Ry and Lu 

For this coefficient, additional information must be supplied. Furthermore, it 
will depend on the position finally adopted regarding point No. 6. Mr Fischer will 
provide precise details concerning this subject. 

11.21 Preparation of a check list for packaging closure operations 

This question will have to be dealt with as part of quality assurance and 
specifications will therefore have to be included in the ISO standard. Mr Guidotti will 
draft a paragraph describing these specifications. 

11.22 Validity of the curve giving the choked flow 

This question will be dealt with in the more general context of point 7. 
Mr Kowalewsky will be more particularly concerned with this matter. 

11.23 Equivalent leakrate: air or helium? 

This question will have to be dealt with in relation widi point No. 18. It will be 
desirable for a precise position to be adopted concerning this subject to eliminate any risk 
of confusion. 

11.24 Validity of tests when the action of the pressure is reversed 

It is for the applicant to demonstrate that his seal assembly is acceptable and that 
it operates correctly under both normal and accident conditions in transport, while there is 
adequate internal pressure. 

In fact, it is not so much the effect of differential pressure which counts but more 
the effective behaviour of seals at -40°C and at the maximum temperature reached during 
the heat test. 

It will not be sufficient merely to cover the regulatory aspect in the standard 
concerning this point, and it will be necessary to supplement it with opinions and 
explanations. With this in mind, would it not be possible to create a database for the 
exchange of information concerning leaktighLiess problems? Would it not be possible to 
coordinate the research and development initiatives currently being persued? This 
question uas already raised in point 13. A database could be set on a machine of the 
IBM-PC compatible type. 
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11.25 The use of vacuum grease 

The use of vacuum grease is not condemned as such, the question is to determine 
what quantities of it can be used as there is a problem of contamination of the receiving 
pools. 

Mr Guidotti will draft a document concerning the use of small quantities of 
grease and the necessity of wiping seals before fitting them. 

11.26 Test method involving heavy water 

Would it not be possible to make a test with heavy water to show me correlation 
between a leak of liquid in a capillary and the leak of gas in the same capillary? This 
would make it possible, among other things, to measure the effective leak during impact 
and during the fire, and not only immediately after these situations. 

Mr Taylor will prepare a paper concerning this subject 

11.27 A list of unapplicable test methods 

Raiher than to give a list of the test methods which are proscribed, as is the case 
in document AECP 1068, it would be preferable to state which tests are recommended 
and for which the applicant must seek prior approval by the Competent Authority. 
Whatever t e case, the ISO document will need to state the restrictions concerning the use 
of the tests which it proposes. 

Mr Vaughan and Mr Higson will raise this point in the paper which they are 
preparing or. the applicable test methods. 

11.28 Application of the flow chart to the case of a package of irradiated 
fuel 

Mr Fischer will deal with this question within the scope of point No. 14. 

11.29 Study of well-known concrete cases 

To be linked with point No. 14. 

The experts are requested to ensure that this collection of cases is as 
representative and varied as possible, ^he manner of dealing with these problems must 
be as explicit as possible in order to provide the users of the standard with clear and 
precise indications. 
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11.30 The notion of flow-volume or flow-mass in the calculations 

The entire Group was favourable to adopting flow-mass as it is effectively the 
mass of maner escaping the containment enclosure which best correlates with the release 
of activity. 

This question is nevertheless difficult to resolve as confusion can arise, 
particularly relating to the presence of the term m 3/s in the SI unit which will no doubt be 
adopted (Pa.m3/s). Nevertheless, this unit is actually a unit of mass flow when the 
temperature adopted for calculation or which prevailed during the measurements is 
specified. 

This problem will necessarily be encountered by the experts who had agreed to 
deal with concrete examples. Their opinions and conclusions will be of particular interes; 
in making the final decision of the group concerning this subject. 

11.31 Permeation of gases 

Mrs Vallepin will draft a document describing the test bench which is being 
prepared at the Nuclear Studies Centre at Saclay on which it will be possible to carry out 
tests with O rings (and not with flat samples as is frequently the case) in a temperature 
range extending from -40°C to +300°C and at different pressures. 

Mr Kowalewsky will present a study on the permeation of gases and on the 
behaviour of seals at extreme temperatures, as a function of the nature of the materials. 

11.32 Deuterium leak test 

Mr Taylor will deal with this point in conjunction with point 26: leakage of gas -
leakage of liquid. 

11.33 Direct measurement of releases of activity 

• See comments concerning point No. 16. 

III . LIST OF ACTIONS DECIDED 

A) Each member of the Group will send Mr Tanguy his comments concerning 
the content of this second meeting within one month. 
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B) Each expert will draft a paper concerning the position adopted in his 
country concerning the criteria adopted for leak tests. He is required to 
state what is desired in the future, or at least what would be acceptable. 

C) The sub-group consisting of Mrs Vallepin, Mr Higson and 
Mr Kowalewsky will make a synopsis of the calculation methods as a 
function of the different flow regimes. It will state their respective 
domains of validity. 

D) Mr Vaughan will present a study of leaktightness for die case of powders. 

E) Mr Taylor will present a study of leaktighness for die case of liquids. 

F) Mr Fischer will deal with two cases of application of the ANSI N 14.5 
flow chart. 

G) Mr Vaughan and Mr Higson will present a draft leak test procedure. 

H) Each expert will make comments concerning the paper of Mr Taylor on 
definitions. 

I) Mr Guidotti will draft a paragraph on the Check List 

J) Mr Guidotti will draft a paragraph on the use of vacuum grease. 

K) Mr Taylor will present the test procedures using heavy water and 
deuterium. 

L) Mr Vaughan will present concrete cases of leak checking (the pressure 
drop method for example). 

M) Mrs Villepin will draft a document describing her test bench. 

S) Mr Kowalewsky will present a study of gas permeation with O rings. 

O.) Mr Kowalewsly will present a study of the use of the equation proposed 
for Choked Flow. 

P) Mr Fischer will attempt to obtain a copy of the ANSI N 14.5 floppy disk. 

Qi Consideration is given to creating a database on the problems relating to 
leaktightness and the studies currently in progress. 
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IV. MISCELLANEOUS 

The third meeting of WG 10 will be held in Paris on 4th and 5th October 1988 in 
liaison with a meeting of subcommittee No. 5 of ISO TC 85. Mr Tanguy will present the 
work of the group. 

The fourth meeting of WG 10 will be held in Washington D.G, just before 
PATRAM in June 1989. 

Mr Tanguy will contact Mr O'Sullivan, the scientific secretary of the IAEA, to 
keep him informed of the progress of the work of the Group. 

To make our work more widely known, a statement will be made by Mr Tanguy 
at PATRAM in Washington. It would be extremely helpful if this were accompanied by a 
number of others made by members of the Group concerning the subjects listed above. 

V. AGENDA OF THE THIRD MEETING OF WG 10 

1. Approval of the minutes of the 2nd meeting. Continued study of the 
fundamental questions. 

2. Description of the progress of the work assigned during the meeting in 
London. 

3. A first approach to establishing the form of the standard. 

4. Specifying the objectives to be obtained by the 4th meeting. 

5. Preparation of PATRAiN 189. 

6. Miscellaneous questions. 
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