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INTRODUCTION

The IAEA Trangport Regulations [1] require that compliance assurance be carried out by competent
authorities.  The specific requirement is set out as follows in Paragrgph 311 of ST-1 [1]. “The
competent  authority is responsble for assuring compliance with these Reguldions Means to
disharge this respondbility incdude the ettablishment and execution of a programme for monitoring
the desgn, menufecture, testing, ingpection and maintenance of packaging, specid form radioactive
materid and low dispersble radioactive materid, and the preparation, documentation, handling and
sowage of packages by condgnors and cariers, to provide evidence tha the provisons of these
Regulaions are being met in practice”

According to the draft advisory materid to the IAEA Trangport Regulations [2], anongst the measures
that should be pat of a competent authority’s compliance assurance programme ae review and
asesament, induding the issue of agpprova cetificaes. A specific requirement rdating to this is
identified in Paragraph 3116 of [2]. This dates that “in order to ensure the adequacy of specia form
materid and certain package desgns, the competent authority is required to assess these designs. In
this way, the competent autharity can ensure thet the designs meet the regulatory requirements and that
the requirements are gpplied in a condgent manner by different usars  When required by the
Regulations, shipments are aso subject to review and approva in order to ensure that adequate safety
arangements are made for”

Condgnors ae required to meke the following or equivdent declaration in the transport documents
(Paragraph 550 of [2]). “I hereby declare that the contents of this consgnment are fully and accurately
described above by the proper shipping name and are dassfied, packed, marked and labdled, and are
in dl respects in proper condition for trangport by (insart mode(s) of transport involved) according to
the goplicdble internationd and national governmentd regulaions”  Unless the contents and the
packeging together form a package tha complies with the IAEA Trangport Regulations [1], the
declaration cannot be signed.

From these requirements, it can be concluded that a package designer needs to be able to demondrate
that the package meets the rdevant requirements of the IAEA Trangport Regulaions [1] in order that
the competent authority can carry out its role of compliance assurance and dso 0 that the consignor
can sign the congignor's declaration prior to transport.  The Package Design Safety Report (DSR) is a
key document in achieving this, and this paper reviews aspects of the dSructure and production of
DSRs.



PACKAGE DESIGN SAFETY REPORTS

The primary purpose of DSRs is generdly seen as demongrating to the competent authority that the
package design complies with dl the relevant requirements of the IAEA Trangport Regulations [1] .

However, dthough DSRs do not usudly get passed on to the condggnors, ther production is, in effect,
a hold point such that until the DSR is gpproved, the package cannot be released to the consignor for
operations to commence.

The DSR ds0 endbles the package designer to ensure thet there is sufficient data to demondirate that dll
the rdevant requirements of the IAEA Transport Regulations [1] and to act as a vehicle for the
collation of information and the interaction of data Typicdly during the devdopment of a package
design, the overdl subgantiation work is broken down into various work packeges, with spedcidids
being respongble for each work package. This is ondgent with ensuring that each dement of the
work is caried out by suitably quaified and experienced personnd (SQEP). The main dements of the
development of the design subgtantiation are shown in Fgure 1.

It is important, for example, to be adle to show tha the externd dose rate a 1 m from the externd
aurface of a Type B package meets the regulatory limit of 10 mSv/h following the tests to represent
accident conditions of trangport (see paragraph 656 of ST-1[1]). For this to be done, the configuration
of the packege dter the drop tests, indluding that from 9 m, must be established. This would typicaly
be done by drop tests of a scale modd of the package. The thermd tedt, a fully engulfing fire at 800°C
for 30 minutes, is then goplied to the impact-damaged package. This is often carried out by thermd
andyss, raher than carying out an actud fire tet. Having established the configuration of the
damaged package, the externd dose rate can be determined, typicaly by shiding caculations, except
for dtuation where a reasoned argument can be made that there would no Sgnificant increase in the
externd dose rate following the accident conditions tests.

APPLICANTS GUIDE

As pat of its compliance assurance progranme, the UK competent authority, the Department of
Trangport, Locd Government and the Regions (DTLR) (previoudy known as Depatment of the
Environment, Trangport and the Regions) has produced Applicants Guide [4], [§ for the 1985 and
1996 Editions of the IAEA Trangport Regulations, for use by users wishing to obtain gpprovad of
gpecid form radioactive materid, certain packages and shipments.

DSRs prepared ly UK users are frequently written using the structure of the Applicants Guide [4], [5]
as the bads for the DSR dructure.  The basis for this is that it enables the competent authority to
receive DSRs that have a structure thet is conagtent with their own Applicants Guide, thereby engbling
the competent authority to assmilate and review the DSR more efficiently than if a structure derived
by the gpplicant were used.  Furthermore, dthough nonfissle industrid packages do not reguire
design gpprovd for the competent authority, the structure of the Applicants Guide has dso been usd
as the basis of the dtructure for the DSR for indudtrid packages. This is for two reasons.  Firgtly, users
of trangport packages that require competent authority gpprovd have become familiar with the
gructure of the Applicants Guide and S0 there is sense in having commondity in DSR gructure for dl
package types within a dngle organisation. Secandly, as the requirements for packages such as
indudtrid packages are less extensve than for Type B packages, the Applicants Guide has the strength
of covering dl the requirements that need to be addressed in aDSR.



The Applicants Guide is structured quite differently from ST-1 [1] and is lit into the following parts
Part 1, Generd Informetion;

Part II, Package Design Approvd,;

Part 111, Additiond Design Information Required for Fissile Maerids,

Part IV, Shipment Approvd,;

Pat V, Specid Form Radioactive Materid,;

Pat VI, Specid Arrangement Trangport Operation;

Pat VI, Vdidation Application;

Part V111, Modification Procedure.

As an example, the headings and sub-headings of Part I, Package Design Approvd, ae st out in
Tadel

The Applicants Guide congds of a series of headings, under each of which is specified the information
required by the competent authority and the specific questions that must be answered.

POTENTIAL CHANGESTO THE DSR STRUCTURE

Experience of using this dructure has shown that it is generally sound and ensures that al aspects of
the design, operation and maintenance of the package are covered, which is crucid in respect in
enabling the UK competent authority to carry out itsrole of compliance assurance.

However, in preparing DSRs, there have been areas where drictly following the structure has resulted
in the DSR being less wel-dructured than could be the case Thee ae essatidly related to the
location of the assessments that are required to subgtantiate the performance of the package. It would
be expected that Section 6, Desgn, would be where dl aspects of the package desgn would be
covered.

However, some aspects are required to be covered in other sections, such that it becomes necessary for
sgnificant crossreferencing between Section 6 and other sections. It is consdered that it should be

possble to include al aspects of the design assessment in Section 6, thereby reducing the extent of
cross-referencing and enabling the complete design assessment to be seen as a comprehensive whole.

The areas where text would need to be moved from are asfollows

the part of Section 4.1 that deds with the design subgtantiation of package handling;

the text within Section 4.2 that covers the design substantiation of packege tie-down;

the requirement in Section 4.3 to determine the maximum hest flux on the package surface;



the entirety of Section 5.1, Regulatory Compliance Tesing of Package Design, which requires an
explanation of whether the evidence for compliance with the regulaiory test requirements is from
actud teds, extrgpolation from other desgns cdculaion or by reasoned agument and the
provison of the evidence and/or justification for compliance with regulatory requirements.

If this approach were adopted, Sections 4.1 and 4.2 would be focussed upon the design and operation
of the handling and tie-down sysems. The subgtantiation of these systems againgt design criteria, such
as AECH(TCSC) 1006 [6] for the tie-down system, should then be induded in Section 6, which would

cover subgantition of al agpects of the design agang the rdevant requirements of the IAEA
Trangport Regulations [1].  Furthermore the cdculaion of the maximum surface heat flux would

become an integrd part of the therma consderationsin sub-section 6.5.

Smilaly, the goproach to demondratiing compliance with the regulatory requirements thet is required
to be addressed in Section 5, Teding, would become an integrd pat of Section 6, Desgn. In
paticular, the overdl gpproach to demondratiion of compliance of the design with the regulatory
requirements could be described a the start of Section 6, with the details of how compliance is shown

being dedt with under each of the areas of design to be covered, i.e. sructurd evduation, radiation
shidding, etc.

Findly, it is becoming the practice in a number of safety cases for fixed nuclear ingdlations in the UK
to indude a summary safety argument.  This sets out in one or two pages the key arguments for the
overdl safety of the ingalation. It is conddered that there is bendfit in induding this & the front of the
DSR, which would result in the following advantages

it ensures that the individua responsble for the package design properly understands the key safety
features and arguments for the package;

it enables the competent authority to understand the key safety arguments and to assess the package
design againg the detailed requirements of the IAEA Transport Regulations [1] in the context of
knowing the basic safety gpproach for the package;

it endbles a summary safety argument to be passed on to those who will be condgning and

operding the package, thereby assiding them to undersand how ther activities rdae to ensuring
the overal safety of the package.

In the later case, it is quite conceivable that a particular operation may gppear to an operator to have
little benefit to the safety of the package, which could lead to the operation being given less atention

that it should. However, if the operator were to be given a better understanding of the overdl safety
argument, the operators are les likely to give the most important operation less attention.

OPTIONS FOR PREPARATION PROCESS FOR DSRs

There are two fundamental questions to be addressed when planning the preparation of aDSR:
who should carry out the preparation?
when should the preparation be sarted?



The DSR could be prepared by a number of people, but it is consdered that there are advantages to
usng an individud. This ensures a condgency of dyle and hdps to avoid the posshbility of there
being gaps with each coauthor bdieving that the other was deding with a paticular detall, and
contributing to managing the interfaces between parts of the DSR.

The author must be a suitebly qudified and experienced person (SQEP), who has a broad
undergtanding of al aspects of trangport packege design and operation, dthough they do not need to be
a gecidig in any of thee aress.  In particular, it is important to be able to appreciate how changes in
one area dfect other aress, eg. revisons to the temperatures arising during accident conditions may
impact upon interna pressure, and the areas of dructurd, shidding, leaktightness and criticdity
peformance. However, they do need to be able to rey upon specidigts to cary out the necessary
design and assessment work to provide the outputs from thet work to enable the DSR to be written.

DSRs have been written by both inproject saff and individuds externd ether to the package deign
project or to the design organisation itsdf, i.e expet consultants. There is no perfect stuion,
dthough having someone externd to the project can bring a fresh par of eyes to the design and its
assessment whilst preparing the DSR, thereby acting to a degree to an independent peer reviewer,
which should enhance the qudlity of the package design, assessment and DSR.

There are differing views as to when the preparation of a DSR should be started. Some take the view
that it should not be darted until dl the package desgn and assessment work is complete, thereby
enabling the DSR to be prepared in a Sngle, continuous process.  An dternaiive view is that the DSR
should be darted partway through the design and assessment process, with gaps left for when the
required information becomes avalable. This can have the advantage of acting as a deck to see that
the production of dl the necessary information is planned by holding reviews to check thet individuas
have responshility for producing such information. This later gpproach would be expected to show a
higher totd cost for the DSR praduction, Smply because it is carried out in a series of seps. However,
it does have the potentid to save overdl programme time and codts by identifying where information
production is not planned, and such savings typicdly outweigh any smdl increases in DSR production
costs.

CONCLUSIONS

The UK competent authority's Applicants Guide forms a good basis for the dructure of DSRs,
dthough some improvements have been identified. These are:

the introduction of asummary safety argument;

incorporation of dl dedgn subdatiation, incduding that of handing and tie-down, into the
package design section;

including al aspects of teding that is used to subdtantiate the package design into the package
design section.

Caeful planning of the DSR production process, with a sound understanding of the role and benefits of
the DSR, can bring sgnificant benefits to the package development process and to the safe operation of
the gpproved package.
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TABLE 1 HEADINGSIN PART Il OF THE APPLICANTS GUIDE

1 Adminigrative Detalls
2 Specification of Radioactive Contents
21 Generd Nature of Contents
2.2 Radionudides Physcd and Chemicd State, Enrichment and Maximum Activity
23 Determination of Any Aj/A; Vaues Used That are not in Table 1 of the Regulations
24 Naure of Radiations Emitted
25 Maeridstha Affect the Nature of Radiations Emitted
26 Additiond Hazards from Daughter Products
2.7 Ddailsof Irradiated Fuel
28 Maximum Heet Load to be Caried
29 Physcd and Chemica Effects on the Contents of Norma and Accident Transport Conditions
2.10 Details of Other Dangerous Properties
3 Specification of Packaging
31 Specficaion
32 Packaging Make-up
33 Drawings
34 Method to Demondrate that the Package has not been Opened During Transport
4 Trangport Operdions
41 Hading
4.2 Tie-down (or Retention) System
43 Sowage Provisons
44  Action Required by Consgnor Before Each Shipment
45  Action Required During Shipment
4.6 Emergency Indructions
4.7 Exclusve Use Conditions
5 Tegting
51 Regulatory Compliance Testing of Package Design
52 Peformance Teds Before First Shipment
6 Design
6.1 Structurd Evauation
6.2 Radiaion Shidding
6.3 Contanment System
64 Leaktightnes
6.5 Thermd Congderations
6.6 Pressure Condderations
6.7 Impact Evdudtion
6.8 TypeB(M) Packages Only
6.9 TypeB(U) and Type B(M) Packages
7 Qudity Assurance
7.1 Qudity Assurance Programmes
7.2 Qudity Contral in Manufacture and Condruction
7.3 Maintenance
74 Control of Use and Care of Packages
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