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ABSTRACT

IAEA Regulatiions for the safe trangport of radioactive materid edtablish sandards of safety
which provide an acceptable levd of control of the radiation, criticdity and thermd heazards to
persons, property and the environment thet are associated with the transport of these
dangerous goods. These Regulations apply to the trangport of radiocactive materid by dl
modes on land, water or in the air, induding trangport which is incidentd to the use of the
radioactive materid. Through the worldwide adoption of these regulations for dl modes of
transport, a very high sandard of safety in trangport has been achieved. However these
regulations do not apply to radioactive maerid moved within a faclity which is subject to
agopropriste sfety regulaions in force in the establishment and where the movement does not
involve public roads or railways

In France, nuclear research centres and industrid complexes comprise numerous facilities
soread out over many acres. For indance, the Atomic Energy Commisson (CEA) Centres
comprise various Basc Nudear Ingdlaions (experimentd reectors, laboratories), used for
reseerch and development activities in the nuclear fidd. Research is focused notably on the
lifetime of operating plants, future reactors, fuel performances or nuclear waste. Likewise, the
nuclear fud processng plant operated by COGEMA a La Hague sprawls over gpproximetey
2km. An invedigaion caried out by the Inditute for Nuclear Safety and Protection has
reveded that over 20,000 packages containing more than one hundred A2 ae shipped
internaly every year, taking al the complexes and centres asawhole.

The French Safely Authority, which has been respondble for monitoring the shipment of
radioactive materids since 1997, has therefore decided to review the internd shipment rules
devissed by the various sectors of indusry. Genegdly spesking, the safety authority is
requiring that judtification be given for the differences between these rules and the regulations
that apply to shipments travelling by public highway, which serve as a reference. The Safety
Authority has dso asked that beyond a certain threshold (i.e a set quantity of fissle and/or
radioactive materid), licensees submit a safety file with a view to gmproving packeges for
internd shipment. It should be possble to gpprove dl the packages concaned within around
fiveyears.

INTRODUCTION

IAEA Regulations for the safe trangport of radioective materid [1,2] edtablish Standards of
safety which provide an acceptable level of control of the radiation, criticaity and therma
hazards to persons, property and the environment that are associated with the trangport of
these dangerous goods. These Regulations gpply to the transport of radioactive materid by al
modes on land, waer or in the ar, induding trangoort which is incidenta to the use of the
radioactive materid. Through the worldwide adoption of these regulaions for dl modes of
transport, a very high sandard of safety in trangport has been achieved. However these



reguldions do not goply to radicactive materid moved within a fecility which is subject to
aopropriste safety regulations in force in the establishment and where the movement does not
involve public roads or ralways.

1 Nuclear gtes

In France, nuclear ressarch centres and indudtrid complexes comprise numerous facilities
goread out over many acres. This means that radioactive materids have to be moved around
the Stes concerned.

1.1. Atomic Energy Commission Ingtallations

The Atomic Energy Commisson (CEA) Centres comprise various Basc Nudear Inddlations
(experimentd  reactors, laboratories), used for research and development activities in the
nudear fidd. Research is focused notably on the lifetime of operating plants, future reactors,
fuel performances or nuclear waste.

Cadarache Centre (CEA-CAD) : the Cadarache Centre is located at Saint-Paul-lez-Durance,
in the Bouches-du-Rhone department. It covers an area of 1,600 hectares. The man purpose
of the units inddled there is the indudrid application of resserch and development in the
fidds of power reactors and uranium or plutonium based fud. It is for this reason that this
Centre comprises about twenty Basc Nudear Ingdlations (BNI), some of which (Cabri,
Scarabée ad Phébus reactors) are operated by the Inditute for Nuclear Safety and Protection
(IPSN) for its research work.

Fontenay-aux-Roses Centre (CEA-FAR) : this CEA Centre is locaed in the town of
Fontenay-aux-Roses, bordering on the towns of Chaillon and Plesss-Robinson, in the Hauts
de-Seine department. It occupies an area of 13.8 hectares. The Centre comprises four BNIs,
pursuing research activities in the fidds of chemicd enginesring, andytica chemidry, Storage
of radioactive waste and transuraniars. The plutonium spent fud andyds laboratory (RM2)
and the plutonium chemigry laboratory are currently being dismantled. Only the radicactive
slid and liquid wade tresiment deation and the interim dorage fadlity for radioactive solid
wadte are il | operating.

Grenoble Centre (CEA-GRE) : the Grenoble Centre, in the Isére department, is located in
an indudrid zone to the northwest of the city, where it tgpers to a point ddimited by the Drac
river and Isére confluence. It occupies an area of 128 hectares The main activities of this
Centre ae fundamentd, non-nucleer goplied research (condensed date physics, biology,
electronics and maerids) and applied research devoted to the development of nuclear reector
types and mainly focused on their safety (therma hydraulic aspects).

Saclay Centre (CEA-SAC) : the Sacdlay Centre is located about 20 km from Paris in the
Essonne department. It occupies an area of 200 hectares, including the Orme des Merisers
annex. The activities of this Centre comprise fundamentd research (physics biology,

chemigry, medlurgy), supported by a wide range of laboratories usng heavy equipment,
such as reseach reectors and partice accderators, gpplied research (research and



devdopment on reectors, isotopic  separdion, gpplication of ionidng radigion), desgn,
manufacture and commercidisation of artificid radiodements.

Other CEA centres working for the ministry of defence (CEA-DIF) : the CEA dso
operates a number of top secret BNIs for the minisry of defence. The Safety Authority for
these fadilities is the High Commissioner for Atomic Energy.

1.2. COGEMA Ingallations

COGEMA La Hague (COG-HAG) : the COGEMA La Hague complex is located on the
Northwestern tip of the Cotentin peninsular, 20 km west of Cherbourg. In 1959, the Atomic
Energy Commisson (CEA) decided to condruct the UP2 plant, for the reprocessng of fud
iradiated in naturd uranium gragphitemoderated GCRs. In 1974, the CEA was authorised to
supplement the UP2 plant with a high levd oxide shop (HAO), for the reprocessng of light
water reactor fues. The UP2 plant thus equipped and the HAO shop were put into service in
1978, forming the UP2 400 plant, with an anud fud reprocessng cgpacity of 400 tons
Responghility for operaion of the dte was trandferred to COGEMA in 1978. By decrees of
May 12, 1981, COGEMA was authorised to st up, in addition, UP3, designed for the annua
reprocessng of about 800 tons of fud from LWRs UP2 800, same purpose and capecity and
STE 3, dedgned for the purification of effluents from both the above plants, before release
into the sea. Likewise, the nuclear fued processng plant operated by COGEMA a La Hague
Sprawls over goproximately 2km.

Other COGEMA centres working for the ministry of defence (COGMAR) : in
Marcoule, in the Gard department, COGEMA dso operates top secret nuclear facilities for the
minisry of defence. The Safety Authority for these fadlities is the High Commissioner for
Atomic Energy.

1.3. TECHNICATOME Ingallations(TA)

TECHNICATOME operaes top secret nuclear facilities for the ministry of defence a
Cadarache. The Safety Authority for these fadlities is the High Commissoner for Atomic
Energy.

2. Volume of internal shipments

An invedtigation carried out by the Inditute for Nuclear Safety and Protection has reveded
that over 20,000 packages containing more than one hundred A, are shipped interndly every
year, taking dl the complexes and centres as a whole. Following the IPSN's request that an
inquiry be caried out, the CEA, COGEMA and TECHNICATOME submitted details of dl
ther internd shipments. The IPSN interpreted the data by grouping the packages in question
into categories of activity:

- FL: packages with contents between A, and 10 A;,

- F2 packages with contents between 10 A, and 100 A,

- F3: packages with contents between 100 A, and 1000 A,



- F4: packages with contents in excess of 1000 Az.
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Chart 4, Number of types of packages per category of activity per centre/establishment

Chart 5, totd types of fisdle packages per category

Thegenerd concdusions of the inquiry were asfollows
the number of types of packages depends on whether the centre is engaged in indudrid
activities (COGEMA) or research activities (CEA-CAD and CEA-SAC),

- this means tha the ratio of shipments to types of packages is low for COG-HAG and high
for research centres (CEA-CAD and CEA-SAC),

- the number of packagesis practicaly haved when there is a change of category,

- mogt packages containing fissile materid are in categories F3 and F4.



3. Rulesin force on the Sitesin question

Nuclear operators have devised internd shipping rules for dl packages shipped. These rules
focus on the regponghilities of the individud players, the conditions under which packages
ae gpproved for internd shipment (information to be supplied for incdugon in goprova file),
the requirements for the casks usad on dte (qudification, monitoring, regular mantenance
etc), the requirements for internd shipment (radiologicad protection, identification, docking
etc.).

4.  Approach adopted by the French Nuclear Safety Authority
4.1. General principles

The French Nucdeaxr Sdafety Directoraie (DSIN) has been responsble for monitoring the
shipment of radioactive materids for dvil use snce 1997 [3]. In goplicaion of the miniderid
indructions of August 16, 1999 [4], supervison of the transport of radioactive and fissle
materids for nationd security purposes fdls to the High Commissioner for Atomic Energy.
So that the work could be caried out jointly, the French Safety Authority decided to
undertake a review of the internd shipment rules, beginning with the rules in force on CEA
Stes. Indeed, some of the CEA dtes are home to both top secret nudear inddlations and non
militay badc nucdear inddlatiions. Generdly spesking, the Safety Authorities are requiring
that judification be given for the differences between these rules and the reguldtions thet
aoply to shipments traveling by public highway, which serve as a reference. The Safety
Authorities have dso asked that beyond a certain threshold (i.e. a set quantity of fissle and/or
radicactive materid), licensees submit a safety file with a view to goproving packages for
internd shipment.

4.2. Thel00A,threshold

Although the generd rules for the shipment of radioactive maerids do nat apply on the gtes,
the gte indudrid safety managers and plant directors ae nonethdess responsble for the
safety of internd shipments. One of the issues dedt with by the Safety Authorities was the
levd of control it should exercise prior to shipments, paticularly as regards the goprovad of
internad shipment casks. The principle adopted was that the Safety Authorities should not
intervene unless a threshold equivdent in terms of risk to that adopted for intervention in the
cae of externd shipments had been reached (A;). Since the types of packages containing
fissle materid ae gengdly in Categories F3 and F4, no decison was taken to dudy a
gpecific threshold for them.

To determine this threshold (quantity of radioactive maerid expressed as Ap), the Safety

Authorities mandated a group of experts who adopted the following working hypotheses

- the scenarios of the Q-system currently used for externd shipments wereto be retained,

- liquids and gases, not specificdly covered by the current Q-system, were to be assessed
separately,

- the effective dose limits of the current Q-systemn were to be retained,

- the vaues of the following parameters were to be dudied to meke dlowance for the
specific nature of interna shipment:



- extand irradiaion due to photons digance from packege and exposure
duration,

- extend irradiation due to bradidion: digance from package and exposure
duration,

- internd contamination through inhdation: fraction of patides put back into
suspengon, volume of room or vehicle, air change rate, disance from package
in direction of prevailing wind,

- extend contamingion on contect: digance from packege and exposure
duration, fraction of contaminating particles dispersed,

- extand irradigtion due to gas coud: volume of room, ar change rate, exposure
duration.

The work caried out by this group of experts was submitted to a trangport safety commission
of expets. The commisson recommended that packages be goproved by the Safety
Authorities when ther activity exceeded 100A;, except for b emitters and soluble gases (in
the radiologicd protection sense, i.e. gases which are taken into the body when inhded). The
commisson recommended that for these materids goprovd be granted on a caseby-case
bass by the Safety Authorities on the drength of the safety andyss report, teking the
thresholds of ectivity requiring agoprovd for shipment usng public highways as a darting
point. Snce the exisence of safety margins is based on operationd messures, the commisson
recommended that nucler operators commit themsdves to teking the gppropriate deps
concerning the training and qudification of drivers, the procedures to be gpplied by drivers
escorts, and security and radiologicad  protection  personnd, the equipment mede available to
drivers and escorts (communication, detection and protection eguipment), darm  descriptions
and levds in tems of dosmery, paticulaly individud operdtiond dosmery. Ladly, the
commisson recommended that, for packeges containing wanium hexafluoride, goprovd be
obtained by goplying the threshold contained in the reguldions for shipment on public
highways.

For nonmilitay shipments the 100A, threshold adopted implies that aound twenty
packeges have to be agpproved for the Atomic Energy Commisson Centres. The Competent
Authority and its technica support body should be able to complete the paperwork for these
goprovds within a few years those with serious implications for safety will be examined firg
and compensatory measureswill be taken for casks that cannot be gpproved in the near future.

5. Preiminary examination of general rules governing internal
shipment at the CEA

To prepare for the shipment safety commisson charged with examining the generd internd
shipment rules in force a the CEA, the Inditute for Nuclear Safety and Protection made a
preliminary andyds of the documents submitted by the CEA. The Sdafety Authorities plans to
examine the rules established by other operators aswell.



5.1. Commentson rulesrehting to organisation

The qudity assurance rules should be gpplied to internd shipments By way of example
shipment managers could base ther qudity assurance programmes on those described in
Safety Series No. 113 published by the IAEA [5]. Likewise, activity reports and cask tracking
sheets should be submitted to the authorities.

5.2.  Commentson package safety requirements

The review reveds that the rdesse criterion of 10°Ayh (s opposed to 10°Ajh for
shipments to be made on public highways) hes to be judified, especidly as regards
compliance with requirements concerning exposure of shipment personnd. The differences
between the tests described in the generd rules for internd shipments and those lad down in
the regulations for shipments on public highways dso have to be judified. Indeed, drops onto
a rigid surface are limited to a height of 25 m and the fire resstance test involves a fire
laging 10 minutes. The release criterion of 0.1A; per day in accident Stuations seems
congsent with the criterion contained in the regulaions for shipments on the public highway
(Az per week).

0. Conclusion

In France, nuclear ressarch centres and indudtrid complexes comprise numerous facilities
soread out over many acres. An investigation caried out by the Inditute for Nuclear Safety
and Protection has reveded that over 20,000 packages contaning more than one hundred A
ae shipped intendly every year, taking dl the complexes and centres as a whole. The
agoproach indigated by the Safety Authorities involves a thorough review of the regulations
edablished by nudear operators Even though the review has not yet been completed,
shipment managers have dready been asked to judify severd points In padld, the Safety

Authorities is now gpproving packages beyond the 100A: threshold. It should be possble to
approve dl the packages concerned within around five years.

References

[1] IAEA (International Atomic Energy Agency) Safety Series No. 6 (1985)
Trangport Regulations, Vienna.

[2] IAEA (International Atomic Energy Agency) No. TS-R-1 (ST-1, revised), 1996
(Revised) Regulationsfor the Safe Transport of Radioactive Material, Vienna.

[3] Decrees No.97-710 and 97-715 of 11 June 1997 relating to the remits of the
minisry for the economy, finance and industry and the minisry for the
environment and territorial development.

4 Inter-ministerial instruction DEF/D9901767J of 16 August 1999.

[5] IAEA (International Atomic Energy Agency) Safety Series No. 113 (1994),
Quality Assurance for the safetransport of Radioactive Material.



	Back to Table of Contents
	Transport of radioactive material within facilities not involving public roads or railways
	ABSTRACT
	INTRODUCTION
	1. Nuclear sites
	1.1. Atomic Energy Commission Installations
	1.3. TECHNICATOME Installations (TA)

	2. Volume of internal shipments
	3. Rules in force on the sites in question
	4. Approach adopted by the French Nuclear Safety Authority
	4.1. General principles
	4.2. The 100 A2 threshold
	5. Preliminary examination of general rules governing internal shipment at the CEA
	5.1. Comments on rules relating to organisation
	5.2. Comments on package safety requirements
	6. Conclusion
	References


