André-Claude LACOSTE

he year 2003 saw no major events affecting
nuclear safety, despite a number of alerts, in
particular due to exceptional meteorological
conditions. It saw the Nuclear Safety Authority
devote considerable efforts to developing its
radiation protection activities. 2003 was also
marked by the effective implementation or the
announcement of major decisions affecting the
nuclear industry and concerning nuclear safety
and radiation protection.

Facilities subject to the control of the Nuclear
Safety Authority experienced no significant
events in 2003. We could even say that the year
saw few incidents classified at significant levels
on the INES scale. This overall tendency should
not however mask a number of trends which
call on us to maintain a high level of vigilance.

First of all, the expanded scope of responsibili-
ty of the Nuclear Safety Authority now leads it
to look at new types of incidents, occurring in
places which hitherto were not within its remit:
thus significant exposure of two operators
from a control agency was detected during the
use of gammagraphs in non-nuclear installa-
tions such as refineries. Similarly, a leak of
radioactive waste from a hospital pipe and the
destruction of a radioactive control source by a
maintenance error in a brewery are both inci-
dents which fortunately had no effect on the
persons involved, but do reveal the potential
dangers that exist for a large number of radio-
activity users.
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One must also point out that a closer examina-
tion of the design and operating conditions of
existing installations, the situation of which
had been felt to be on the whole satisfactory,
can lead to the discovery or re-discovery of
risks hitherto underestimated. This is in parti-
cular what happened with re-assessment of the
seismic risk for the power plants operated by
EDF, or with re-examination of the possibility of
sump clogging in the reactor buildings in these
same plants in the event of a primary leak,
which led to the declaration of a level 2 inci-
dent on the INES scale and the announced plan
for modification of all the reactors. Bringing
such risks to light is not in itself a sign of fal-
ling safety levels, but rather a means of taking
safety forwards by coming back to problems
which had incorrectly been considered resol-
ved. This can only encourage the Nuclear
Safety Authority to continue with its program of
systematic re-assessment of facility safety at
intervals which are normally of ten years, in
order to highlight and insofar as is possible
deal with any of the more shadowy areas in the
existing safety files.

Finally, it is striking to note that during the
course of 2003 alone, two types of exceptional
meteorological conditions affected the nuclear
facilities: heat wave and drought in the sum-
mer, then flooding in the autumn. In the first
case, safety was at no point compromised, in
that no safety-related operating parameter in
the facilities was reached or exceeded, but the
temperature of the discharges, which can affect
the environment, temporarily had to be modi-
fied to enable the plants to continue to operate
and avoid electrical power cuts. In the second
case, we were able to see that the work done
on the flooding risk following the late 1999 epi-
sode at the Le Blayais plant has borne fruit,
since no nuclear facility was actually flooded.
However, the exceptional flowrates of the rivers
and the material carried by them lead to fouling
of the water intakes at two plants, causing EDF
to effect preventive shutdown of four reactors.
The possibility of such climatic episodes beco-
ming more frequent in the coming vyears,




means that we have to place yet more empha-
sis on prevention.

Overall, nuclear power plant operations by EDF
offer a mixed picture for 2003. Progress has
been achieved in working methods regarding
staff radiation protection, in particular during
maintenance work, and results are improving.
From the safety viewpoint, however, greater
strictness and thoroughness is required in day
to day operations.

Special mention must be made of the operating
conditions of the CIS bio International esta-
blishment. This establishment, which fabri-
cates short-lived radioactive sources designed
for medical and pharmaceutical applications, is
hosted in the Saclay Centre by the CEA, which
remains the de-jure operator, even if the
Schering international pharmaceutical group is
now really the owner. The CIS bio establish-
ment at Saclay drew attention to itself throu-
ghout 2003, with a series of incidents, each of
which was not in itself particularly serious, but
their repetition indicates a lack of compliance
with the requirements of the Nuclear Safety
Authority and the general principles of safety
and radiation protection. Despite more fre-
quent controls on-site, the situation failed to
improve by the end of the year. Considerable
efforts will be necessary if this establishment is
to continue to operate, given the fact that it is
particularly useful for nuclear medicine activi-
ties in France and abroad.

2003 was also a year that saw the Nuclear
Safety Authority increase its activities in the
field of radiation protection. Work on drafting
regulations continued in this area, with the aim
of completing transposition of the European
directives as rapidly as possible. After the 2001
ordinance and the decree on the protection of
populations in 2002, the remaining three
decrees were signed in March 2003, concer-
ning patient protection, worker protection and
radiological emergency response respectively.
These decrees themselves entail several dozen
implementing orders, which the Nuclear Safety

Authority is now in the process of preparing,
whenever necessary with the help of the other
ministries concerned, in particular the Ministry
for Labour. Some of these ministerial orders
have already been published.

More specifically with regard to patient protec-
tion, this regulatory work was accompanied by
preparation of a plan of action which aims to
set up and develop an exposure surveillance
program. This plan, which is coordinated by
the Nuclear Safety Authority, will be the first
step towards creating a system designed to col-
late all information needed to ascertain patient
exposure, thus giving a clearer picture of the
effectiveness of the optimisation work done in
collaboration with the sector professionals, and
enabling epidemiological studies to be conduc-
ted, targeted on the patient groups subjected
to the highest doses.

Much has been done to better define and orga-
nise the actions of the Nuclear Safety Authority
in the field of radiation protection and several
working groups were active during the course
of 2003: one advisory committee, chaired by
Professor Vrousos, gave consideration to radia-
tion protection priorities; another followed up
the lessons learned from the « reconnaissance
mission » conducted in two pilot regions,
Rhone-Alpes and Basse-Normandie, to identify
stakeholders and contacts and prepare for a
radiation protection inspection; two commit-
tees were devoted to regional services, one loo-
king into the role of the Regional and
Departmental Directorates of Health and Social
Affairs, the other into the internal organisation
of the Regional Directorates for Industry,
Research and the Environment, with regard to
controlling radiation protection.

Based on the conclusions of this work as a
whole, | believe that in 2004, true radiation
protection inspections could be launched,
region by region, with the aim of setting up an
effective system covering the entire country
within the next 5 years. On this basis, | also
believe that during the course of 2004, it will




be possible to propose an interministerial
debate on specifics action to strengthen radia-
tion protection around topics such as radon-
related risks or the use of radioactive sources,
or to improve application of the regulations
covering protection of workers and patients.
Organisation of the scientific watching brief on
the health effects of ionising radiation and trai-
ning in radiation protection for the coming
generations will also be subjects worth exami-
ning.

At the beginning of this introduction | mentio-
ned that 2003 had been marked by major deci-
sions affecting the nuclear industry. Thus at
the beginning of the year, decisions were taken
that had been under preparation for a long
time: the new definition of the operating
domain of the COGEMA spent fuel reprocessing
plant at La Hague, the transition to surveillan-
ce phase of the Manche repository operated by
the ANDRA near La Hague, the rise capacity in
production from the MELOX plant fabricating
MOX fuel in Marcoule together with the cessa-
tion of industrial production by the ATPu plant
in Cadarache and power restart of the Phenix
fast neutron reactor in Marcoule, are all
examples.

Towards the end of the year, other important
decisions were raised. Some of these decisions
have already been taken by the industrial
managers and the corresponding regulatory
procedures are either under way or on the
point of being initiated: this is the case with
construction of a water test loop for the Cabri
reactor in Cadarache, designed for accident
studies, installation in Cadarache of the Jules
Horowitz experimental reactor, which is to
replace several of the CEAs ageing research
reactors and the replacement in Tricastin of the
Eurodif gaseous diffusion uranium enrichment
facility by a new plant using the more modern
ultracentrifugation process. Other projects are
currently still pending. For instance, installa-
tion in Cadarache, the chosen European site, of
the ITER nuclear fusion demonstration reactor,

is still waiting for a decision from the interna-
tional consortium set up for this operation, and
the decision to build an EPR type power reactor
in France, following that ordered by a Finnish
electricity utility, has yet to be taken.

In any case, the Nuclear Safety Authority is
doing its utmost to look to the future, by kee-
ping abreast of the intentions of industry and
increasing its informal contacts prior to pre-
sentation of official authorisation application
files, so that it can influence the safety options
adopted and avoid the risk of finding itself
faced further down the line with safety or
radiation protection problems that are hard to
solve.

The activities of the Nuclear Safety Authority
are increasingly international in nature. This is
particularly obvious in the field of radiation
protection, where for a long time, standards
have been applicable internationally. This is
increasingly the case in the field of nuclear
safety. International conventions, which France
immediately signed, have in recent years pro-
vided a supervisory framework firstly for reac-
tor safety and then for the safety of radioactive
waste and spent fuel. The desire to harmonise
the applicable rules is also appearing at a
European level: the European Commission thus
drafted two directives, known as the «nuclear
package» in these fields. For their part, the
Nuclear safety authorities of the European
countries, within the WENRA forum, have alrea-
dy undertaken a program of harmonisation of
technical rules in these same two areas.

Along the same lines as the above, the subject
of radioactive waste was one of those which
mobilised the Nuclear Safety Authority during
the year. In this area, one must underline
France’s participation in the first meeting to
examine the national reports drawn up under
the above-mentioned Joint Convention on the
Safety of Spent Fuel Management and the
Safety of Radioactive Waste Management.
France’s report, which aimed to be exhaustive




and hide nothing of the difficulties encounte-
red, aroused considerable interest and genera-
ted much debate. On a more domestic note,
and after approval by the ministers with res-
ponsibility for nuclear safety and radiation pro-
tection, 2003 saw the launch of the national
radioactive waste management plan (PNGDR)
which had been recommended by the
Parliamentary Office for the assessment of
scientific and technological options. This plan,
which was jointly drafted with all interested
partners, including elected representatives and
environmental defence associations, should
produce a complete overview of all categories
of radioactive waste that exist in France, lea-
ving nothing out, and a definition of guidelines
for its disposal. With regard to the particular
category of high-level, long-lived waste, for
which the areas of research were defined in a
1991 law, the Nuclear Safety Authority natural-
ly remained highly attentive to the work done
in these areas: separation and transmutation of
radionuclides (studies conducted by the CEA),
study of deep geological disposal (work
conducted by the ANDRA in its Bure under-
ground laboratory, at which excavation resu-
med in March following a lengthy interruption
owing to a fatal accident involving a worker),
packaging and long-term surface or sub-surfa-
ce storage (work conducted by the CEA).
Although all of these studies are behind the ini-
tial schedule, results should be available for
presentation to Parliament within the time-
frame stipulated by the law.

With regard to the preparation for emergency
situations, it is worth mentioning the reform
introduced by doing away with the
Interministerial Committee on Nuclear Safety,
which was in particular responsible for coordi-
nation in the event of a nuclear emergency and
which had a permanent general secretariat,
and the creation of the Interministerial
Committee for nuclear or radiological emer-
gencies, an organisation that would only be
activated in the event of a real crisis, and for
which the secretariat is entrusted to the

Secretariat-General for National Defence. With
the backing of the Secretariat-General for
National Defence, this new organisation was an
opportunity to overhaul the national instruc-
tions for nuclear crises and for preparing post-
accident plans. The Nuclear Safety Authority is
obviously extensively involved in this work.
The Nuclear Safety Authority has also initiated
revision of the folder of response cards entitled
«Medical response to a nuclear or radiological
event» to take better account of the new zone-
based organisation. In 2003, more than 200
medical emergency professionals were trained
in handling the nuclear and radiological risk in
the various defence zones.

In 2003, another factor in preparing for emer-
gency situations was the creation of a toll-free
telephone number which in particular enables
the various Prefectures to contact a Nuclear
Safety Authority supervisor round the clock,
seven days a week. Until now, the system only
existed for the larger nuclear facilities which,
in the event of a serious incident or an acci-
dent could trigger a national alert activating
the Nuclear Safety Authority’s emergency
centre; from now on, events of lesser impor-
tance, which do not necessarily require activa-
tion of an emergency centre but which do
require advice, or possibly the dispatch of a
response team to the site, will also be handled
without delay.

In the field of public information, and despite
the lack of truly significant events, the Nuclear
Safety Authority observed growing media inter-
est in information about nuclear safety and
radiation protection. It has done its best to pro-
vide answers, either at periodic meetings with
the press, or on more specific occasions. 2003
also enabled the Nuclear Safety Authority to set
up a public information centre in its premises
at 6 place du Colonel Bourgoin in Paris, where
documents concerning nuclear safety and
radiation protection can be freely consulted.
This centre should open its doors to the public
in early 2004.
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This round-up of the past year should not make
us forget that important changes are just
around the corner. | need simply mention the
forthcoming transformations to the legislative
and regulatory framework within which we
work: at a European level, the draft directives
already mentioned concerning nuclear safety
and radioactive waste respectively, are already
under preparation. In France, a bill concerning
nuclear transparency and safety, now a part of
the energy bill, should increase transparency
requirements, renovate the regulatory frame-
work governing basic nuclear installations, and
create a true system of radiation protection ins-
pections. The Nuclear Safety Authority, which
helped draft these texts, will naturally be invol-
ved in finalising and implementing them. The
economic context, with the nuclear operators
increasingly faced with competition, is also
experiencing considerable upheaval; the pos-
sible change in the status of EDF and the par-
tial sell-off of AREVA - the parent company of
the operator COGEMA and manufacturer
Framatome - are being closely looked at by the
Nuclear Safety Authority.

Alongside the Nuclear Safety Authority, the
Institute for Radiation Protection and Nuclear
Safety (IRSN) which is its main technical sup-
port body, also experienced significant change.
| have always felt that the presence of a robust
and competent assessment body alongside the
regulatory Authority was a guarantee of our
joint efficiency. 2003 saw the IRSN finally given
a Chairman, a Board and a Director General,
enabling it to define a new organisation, ideal-
ly suited to the duties entrusted to it. | am plea-
sed to note that these major changes were
implemented with no significant interruption in
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the provision of the evalua-
tion and appraisal services
it provides to the Nuclear
Safety Authority. This new
organisation was also put
in place in parallel with a
debate concerning exten-
sion of these services to
new sectors, in particular
that of radiation protection.

Everything | have just mentioned would of
course be impossible without a rise in work-
force numbers. The Government had accepted
the principle of creating 225 jobs, including
150 radiation protection inspectors, and has
taken steps in this direction, leading to the
creation of 22 of these high-priority posts in
2003, with a further 22 in 2004. | am pleased
to see these positions being effectively created
and the Nuclear Safety Authority, which is
already a melting-pot of various cultures, from
the engineering background of nuclear safety
control officers to the medical background of
those involved in radiation protection pro-
blems, has shown itself capable of integrating
persons offering the most original profiles, and
hired on a contractual basis. This marriage of
cultures, which is essential to our many and
varied duties, is in my opinion one of the
Nuclear Safety Authority’s greatest successes.

’A

André-Claude LACOSTE




MAIN TOPICS IN 2003

Nuclear Safety and Transparency bill

The safety of the EPR reactor project

Radiation protection priorities

Towards radiation protection inspection

Action plan for monitoring patient exposure to ionising
radiation

The summer 2003 heat wave and drought and nuclear power
plant operations

The national plan for radioactive waste management

The future of high-level long-lived waste

The European nuclear package




Nuclear Safety and Transparency bill

The Nuclear safety and transparency bill, tabled
before the Senate on 18 June 2002 by the
Minister for Ecology and Sustainable
Development was, with a few amendments,
incorporated into the guideline energy bill, of
which it now constitutes section V.

Following the report submitted by the deputy
of Meurthe-et-Moselle, Jean-Yves Le Déaut, to
the Prime Minister on 7 July 1998, « on the
French system of radiation protection, control
and nuclear safety » it will give a general legisla-
tive framework for nuclear activities as defined
by the health code. It aims to prevent the haz-
ards and problems for man and the environ-
ment linked to nuclear activities, and to increase
available information on the risks associated
with these activities and the steps taken to pre-
vent them.

Basic nuclear installations classified as secret by
the Prime Minister, defence-related facilities and
the transport of radioactive and fissile materials
for military purposes are, in the same way as
the facilities and activities covered by this law;,
subject to an obligation of information and con-
trol. This obligation is implemented in condi-
tions laid down by decree of the Conseil diEtat,
in such a way as to reconcile the principles of
the organisation of nuclear safety and radiation
protection with the requirements of national
defence.

1 - The bill gives the key definitions and
main principles to be implemented with
regard to nuclear activities

It defines nuclear security, nuclear safety and
protection against ionising radiation, while
recalling the role of the State, which determines
nuclear safety and radiation protection policy,
organises and implements control in these fields
and guarantees information of the public and
transparency.

It states the principles to be adhered to in the
performance of nuclear activities: the principle
of precaution, the principle of preventive action
and the principle of polluter-pays, provided for
in the Environment Code. It stipulates that the
prime responsibility for the safety of a nuclear
facility lies with the operator of said facility.

It also states that the general principles of radia-
tion protection (principles of justification, opti-
misation and limitation) apply to all nuclear
activities.

2 - The bill organises nuclear transparency

The Government’s duties in the field of inform-
ing the public are clarified: it is responsible for
informing the public concerning the nuclear
safety and radiation protection control proce-
dures and results and presents to Parliament the
report produced by the Nuclear Safety
Authority every year.

The right to access the information held by the
operators of nuclear facilities and persons
responsible for nuclear transports is created. This
innovation distinguishes the nuclear industry
from other industrial activities, which are not
subject to such an obligation of transparency.

On each site hosting a basic nuclear installation
(BNI), a local information committee (CLI) is set
up. This committee is created at the initiative of
the General Council. It may take the form of an
association. Its general role is one of informa-
tion and debate. It may call on experts, and
have environmental measurements or analyses
conducted. It is financed by allocation of a part
of the revenue from the BNI tax and may
receive public subsidies. A CLI federation is also
created.

The High Committee for nuclear safety trans-
parency is the guarantor of access to informa-
tion and the principles of transparency laid
down in the bill. It takes part in producing
and distributing information and may be
referred to by the Government, the Chairman
of the Parliamentary Office for the assessment
of scientific and technological options, the CLI
chairmen and the BNI operators, with regard
to any reform of a general nature such as to
improve nuclear safety, radiation protection
and control.

It comprises members appointed by decree for a
five year period (members of Parliament, CLI
and association representatives, the Chairman of
the Administrative Documents Access
Commission (CADA), operator and trade union
representatives).



3 - The bill revises the administrative fram-
work for nuclear facilities, clarifies and rein-
forces the system of controls and applicable
penalties

A special framework is set up for large nuclear
facilities, known as « basic nuclear installations »
(BND). This framework applies to nuclear reac-
tors, industrial and commercial enrichment, fab-
rication and processing facilities, nuclear fuel
storage and disposal facilities, and installations
containing radioactive or fissile materials,
according to thresholds set by decree of the
Conseil d’Etat, and certain particle accelerators.

In its broad outlines, the authorisation frame-
work reuses the system contained in decree
neot03-1228 of 11 December 1963. It also includes
new provisions such as the creation of a system
of public utility constraints which maintain a
protective perimeter around existing sites and
the land occupied by the facilities after their dis-
mantling, and such as the new obligation on the
operator to produce a financial bond designed
to cover the cost of dismantling the facility and
cleaning up the site.

The nuclear safety inspectors, appointed by the
administrative authority, are responsible for
policing the facilities. They have the power to
conduct legal investigations into violations
brought to their attention.

The violations are of the same type as those
covered by other risk prevention laws, in partic-

ular those of the Environment Code for classi-
fied installations. In terms of administrative and
penal sanctions, the text takes account of the
specific nature of the risks inherent in BNIs and
the transport of radioactive materials. If neces-
sary, the facility or installation may be closed or
its activities suspended.

The provisions applicable in the event of a
nuclear or other incident or accident, entail a
general obligation to inform the authorities.

4 - The bill sets up a new framework for spe-
cialised radiation protection inspection

These provisions reinforce the current system,
in particular in care establishments and research
centres using radioactive sources. They supple-
ment the nuclear safety and radiation protection
control reforms and the reorganisation of the
services in charge of this control, which took
place in 2002.

On 7 November 2003, the Minister for Ecology
and Sustainable Develop ment announced that
these legislative provisions were available for
consultation on the web site of the Directorate
General for Nuclear Safety and Radiation
Protection and on that of the Ministry for
Ecology and Sustainable Development.

The bill should be tabled before Parliament in
2004.



The safety of the EPR reactor project

The specified safety goals

Even if the safety of the reactors today operat-
ing in France is felt to be satisfactory, the ASN
believes that any plan for a new generation of
nuclear power plants must attain a higher level
of safety.

Thus in 1993, the French and German nuclear
safety authorities jointly set reinforced safety
goals for the planned EPR (European
Pressurized water Reactor), as part of an evolu-
tionary concept drawing on experience feed-
back from the reactors in service:

- the number of incidents will have to fall, in
particular by improving systems reliability and
by taking greater account of human factors
related aspects;

« the risk of core meltdown must be reduced
still further;

- any radioactive releases which could result
from all and any conceivable accidents must be
minimised;

- for accidents without core meltdown, measures
to protect the populations living in the vicinity
of the damaged plant should not be necessary
(no evacuation or sheltering);

- for accidents with low-pressure core meltdown,
measures to protect the populations must be
highly limited in terms of scale and duration (no
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permanent rehousing, no emergency evacuation
outside the immediate vicinity of the facility,
limited sheltering requirements, no long-term
restrictions on consumption of foodstuffs);

-accidents liable to lead to significant radioac-
tive releases, in particular accidents with high-
pressure core meltdown, must for their part be
« practically eliminated ».

Finally, owing to operating experience acquired
from reactors in service, the ASN also asked that
the operating constraints and human factors
related aspects be taken into account from the
design stage onwards, particularly in order to
improve worker radiation protection, limit
radioactive discharges and the quantity and
activity of the waste produced.

Examples of improvements resulting from
the EPR project

These goals led the designers of the reactor to
propose a certain number of safety improve-
ments, including the following examples:

- with regard to reducing the risk of accidents,
significant strengthening of the civil engineering
work on the nuclear island to offer greater pro-
tection against external hazards, including earth-
quakes, industrial explosions and aircraft crashes
(on this point, studies are currently under way
to improve reactor protection against events
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such as those that occurred in the United States
on 11 September 2001);

- with regard to designing-in serious accident
management, positioning under the reactor of a
device specially designed to catch, contain and
cool the molten core;

- with regard to taking account of human factors
in accident management, the design should
leave the operators greater time before their
intervention becomes necessary.

The EPR project: an opportunity for harmon-
ising safety approaches among European
countries

From the outset of the project, the French and
German nuclear safety authorities and their
technical support organizations and advisory
committees, worked in close collaboration to
determine the project’s safety requirements and
examine the proposed design options.

Although scaled down since the German
Government’s 1998 decision to abandon nuclear
power, this collaboration was maintained and

certain German experts continue to take part in
technical evaluation of the project.

Furthermore, the Finnish electricity production
utility TVO, after issuing an international call for
bids for the construction of a new reactor,
announced its intention to ask the Finnish
nuclear safety authority (STUK) for a license for
an EPR reactor with the aim of starting work in
early 2005. In this context, the Finnish and
French nuclear safety authorities naturally
decided to work together and harmonise their
stances as far as possible.

The position of the French Nuclear Safety
Authority

After examining the major safety options for the
project presented by the builder, the French
Nuclear Safety Authority considers that on the
whole they meet the goals defined in 1993.

The ASN also asked that the new design require-
ments for the EPR project and the results of the
R&D programs be used as comparative data for
the periodic safety reviews of the 900 MWe
reactors, on the occasion of their third ten-year-
ly inspection.
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Radiation protection priorities

The role of the advisory committee

Under the authority of the Minister for Health,
the Directorate General for Nuclear Safety and
Radiation Protection is responsible for drafting
and implementing Government policy in the
field of radiation protection, defining the main
guidelines for the long-term actions of the
Government’s departments over the coming
years, in particular those concerning inspection.

To establish these guidelines and then define
the corresponding action plans, the DGSNR
wished to obtain opinions and proposals from a
group of personalities of recognised expertise in
the field of radiation protection. A letter was
therefore sent on 23 December 2002 to Professor
Constantin Vrousos, chairman of the committee,
asking him to select the priority radiation pro-
tection fields for which action is required, taking
account both of the health aspects and how
they are perceived by the various components
of society. The letter stressed the benefit to be
gained from polling the widest possible variety
of opinion, whether specialised or not in this
field, in particular opinions from outside the
radiation protection world, for example through
interviews with elected, media and association
representatives. Taking account of the priorities
adopted in other European countries was also
mentioned.

CAT scan of the thorax

Composition of the advisory committee

Chairman: M. Constantin Vrousos, Oncology-
radiotherapy, University hospital, Grenoble.

Committee members

-Mr Bernard Aubert (medical physics,
Institut Gustave Roussy then IRSN)

-Mr Dietrich Averbecq (radiobiology,
National Centre for Scientific Research
(CNRS))

-Mr Pierre Barbey (biochemistry, Caen
University)

-Mr Bernard Basse-Cathalinat (nuclear
medicine, University hospital, Bordeaux)

-Mr Yves-Sébastien Cordoliani (medical
imaging, Val-de-Grace Hospital)

-Mr Jean-Michel Giraud (occupational
medicine, French Atomic Energy
Commission)

- Mr Michel Jouan (epidemiology/risk eva-
luation, Health Monitoring Institute)

-Mr Eric Lartigau (radiotherapy, Centre
Oscar Lambret, Lille)

- Mr Jacques Lochard (Nuclear protection
evaluation research centre)

- Mr Serge Prétre (Swiss expert)

The advisory committee recommendations

This task mobilised the group for 12 months,
involving 16 meetings and 38 hearings. The
experience of Switzerland, the United Kingdom
and Sweden was also analysed, with a delega-
tion sent to the National Radiation Protection
Board (NRPB) and the Swedish radiation protec-
tion authority (SSD).

The committee’s report was submitted to the
DGSNR in early February 2004 and can be con-
sulted on the ASN’s website (asngouv.fr). This
report comprises recommended actions, with
the priority actions being identified, and
includes the reports of all the hearings conduct-
ed.

Subsequent action taken by the ASN

Further to these recommendations, the ASN has
already decided that fresh actions will be need-



Extract from the summary of the « Radiation protection priorities » report

... guidelines for fundamental subjects...

Adhering to the principle of precaution, the « Radiation Protection Priorities » group recommen-
ded that the current radiation protection debate among the experts be focused on reducing the
doses received by the people (public, patients and workers). This debate is required in all fields,
without exclusion, wherever exposure can be controlled. It should accompany implementation
of the principles of justification and optimisation, recently enshrined in law, and which are to be
followed by users of ionising radiation sources, whether in industry, medicine or research, but
also by the public authorities who are in particular responsible for assigning and allocating
public health resources.

In terms of method, and faced with the demands of an increasingly concerned society, in a
context of doubt concerning the credibility of the official line, both that of the authorities and
of the scientific community; the « Radiation Protection Priorities » group recommended, at least
on an experimental basis, new forms of consensus with the « stakeholders » and new forms of
decision-making based on transparency, democracy and a wide-ranging base of expertise.
Radiological risk management could be an example for all industrial activities which entail a
risk.

These new forms of consensus involving the « stakeholders » should also take in communica-
tion, in particular by the authorities, information of the citizens about the radiological and
nuclear risks and training of the radiation protection players. Strong action must also be taken to
ensure that secondary education curricula include the physical and biological basics of the
effects of ionising radiation, its various applications and radiation protection, as part of a pro-
gram of civic studies covering the environment and sustainable development.

Furthermore, faced with the relatively minor influence of French expertise in the international
radiation protection bodies, the urgent need to organise exchanges between the various units in
France involved in radiation protection related research was stressed. These exchanges should
enable a true scientific watching brief to be organised, on a transparent and wide-ranging basis,
informing experts and decision-makers of new scientific data, up to and including a periodic cri-
tical analysis of these data.

Following the example of Britain, the « Radiation Protection Priorities » group also recommen-
ded that alongside a scheduled strengthening of inspection means, user consultancy activities
should also be developed, taking the form of services or practical management tools, stressing
the role that the public authorities could play in this field. It asked the administrations in charge
of radiation protection inspection to take a look at what already works successfully abroad, in
particular in the countries of the European Union, and to develop cooperation between appro-
ved entities. In the inspection field, the group drew the attention of the Director General for
Nuclear Safety and Radiation Protection to the medical radiology sector, where efforts are nee-
ded to reduce exposure: prior to the inspection, information and awareness-raising of the medi-
cal body concerned is required.

More specifically, the « Radiation Protection Priorities » group familiarised itself with the actions
recently initiated by the authorities, in particular those concerning the creation of a centralised
system for worker exposure monitoring results (SISERI) and a plan of action for monitoring
patient exposure to ionising radiation, the preparation of a national radioactive waste manage-
ment plan and the creation of the national environmental radiological monitoring network. Its
proposals support these various initiatives by clarifying the essential points to be taken into
account during their practical implementation.

The question of managing the radon risk, which is still the subject of controversy in France, was
also examined. On this point, the « Radiation Protection Priorities » group felt that it is important
to continue research into estimating the radon-related risk to the population as a whole, but at
the same time to continue to consider defining construction standards for new-build homes and
reducing exposure in homes with high concentrations.
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France still does not have a true risk management strategy for dealing with the major contami-
nation that would result from a nuclear accident or malicious act leading to long-term exposure
of the population. The experts were amazed by the lack of any official programme for defining
a strategy for the social and economic management of the areas thus contaminated, be they
urban or rural, which would take account of health monitoring of the populations, radiological
monitoring of the environment and foodstuffs, and development of a practical radiology culture
within the population.

... short-term actions...

Going beyond these recommendations concerning fundamental subjects, the experts identified
seven steps to be taken immediately or initiated without delay:

1. Boost the quality and supervision of radiation protection of high level sources, in particular in
the field of industrial gammagraphy.

2. As part of the work to set up the centralised system for worker exposure monitoring results
(SISERI), schedule the resumption of dosimetry data logging.

3. With a view to subsequent European-wide harmonisation, confer operational status on the
existing regulatory provisions concerning individual management of the exposure of roaming
workers.

4. Give thought to the non-BNI radiation protection trades (in particular the agent conversant
with radiation protection), specifying training, areas of competence and the organisation of
intervention conditions, even if this involves changing current regulations.

5. Set up an information and advisory system (toll-free telephone number for instance) for doc-
tors and patients faced with the problem of exposure to ionising radiation during pregnancy.

6. For new and existing installations, make it mandatory to set up a system providing informa-
tion on the quantity of radiation emitted during paediatric radiology procedures.

7. Check the pertinence of the radiological examinations requested, in particular by sports fede-

rations, insurance companies and even the public authorities.

ed to reinforce radiation protection on specific
topics such as management of the radon risk or
the use of radioactive sources, or to facilitate
application of the regulations concerning protec-
tion of workers and patients. Organisation of
the scientific watching brief on the effects of
ionising radiation on health, plus the training of
future generations will also need to be closely
examined.

On the basis of this work, the ASN will in 2004
draw up a guideline program of work which,
under the authority of the Minister for Health, it
will submit for interministerial discussion.
Although some of the recommendations from
the advisory committee are the sole and direct
responsibility of the ASN, most of them involve
many ministerial departments (Ministries of
Labour, Construction, National Education,
Research, Agriculture, Ecology and Sustainable
Development, Defence, and so on). For a num-
ber of the recommendations, the links with pro-
grams that either exist or are under preparation

and which are run by other organisations or
administrations (eg.: national health and envi-
ronment plan, cancer plan, etc.) will have to be
clarified.

Finally, in 2004, the long and meticulous work to
identify the sectors in which inspections by the
ASN should be given priority status will have to
be put to good use. For example, we will be
paying particularly close attention to defining
the methods for evaluating and controlling
patient radiation protection, jointly with the
health professionals



Towards radiation protection inspection

Since it was created in 2002, the DGSNR has
worked at organising and developing the inspec-
tion of radiation protection outside BNIs.
Identification of control priorities, definition of
action procedures and deployment of the neces-
sary workforce are all being carried out in parallel.

The ASN is devoting attention to setting up an
effective and well-proportioned control system,
drawing on the experience of the personnel
from the permanent secretariat of the CIREA
and OPRI who have joined it, and relying on the
State’s regional services, whose actions in the
field are under its responsibility. The ASN also
listens closely to the parties concerned by the
use of ionising radiation and keeps an open
mind with regard to foreign practices.

The nuclear transparency and safety bill com-
prises provisions which will be such as to back-
up the regulatory tools in this inspection system,
which will achieve maturity with the gradual
addition of the one hundred and fifty inspectors.

ASN actions to prepare radiation protection
inspection

With this aim in mind, the Director General for
Nuclear Safety and Radiation protection decided
that two DRIREs, in the Basse-Normandie and
Rhone-Alpes regions, would carry out a « recon-
naissance » mission until the end of 2003, in
order to initiate radiation protection control
practices in non-BNI areas. This mission is car-
ried out in parallel with another mission,
entrusted by the Director General for Nuclear
Safety and Radiation Protection to an indepen-
dent advisory committee, responsible for
proposing action priorities in the radiation pro-
tection field. At the same time, a working group
comprising representatives of the DRIRE, DRASS
and DDASS was tasked with drawing up proce-
dures for collaboration between the entities in
this field. Finally, a working group consisting of
representatives of the ASN, the DARPMI and the
DRIREs was asked to give thought to the future
organisation of the DRIREs with a view to
increasing their workforce to take account of
radiation protection control.

The lessons of the reconnaissance mission
The primary goal of the «reconnaissance» mis-

sion was to identify the scope of radiation pro-
tection control by the DSNRs by identifying the

ASN’s local contacts and the radiation protection
issues. It also aimed to begin to define the con-
tent of radiation protection inspections. For the
duration of this mission, the ASN’s actions were
carried out with no consideration being given to
inspection.

This mission comprised two phases: learning
and understanding, then preparing to inspect.

e Learning and understanding

The aim was to identify which local stakehold-
ers were concerned in one way or another by
radiation protection control, to understand their
duties and how they work and to get in touch
with them to explain the ASN’s role. The local
stakeholders are on the one hand institutional,
in other words representatives of the
State’sregional and departemental services, and
on the other the users of ionising radiation.
Contacts were also made with organisations
approved by the Ministry for Labour, which
exercise a first level of control over the users of
ionising radiation.

This phase highlighted the need for close collab-
oration with the many institutional stakeholders
concerned, among which we must mention
inspection of classified installations in the
DRIREs, the services of the Ministry for Health
(Departmental Directorates for Health and Social
Affairs and Regional Directorates for Health and
Social Affairs - DRASS and DDASS), the regional
hospitalisation agencies, the regional social secu-
rity departments, the services of the Ministry for
Labour (Departmental Directorates for Labour,
Employment and Training, Regional Directorates
for Labour, Employment and Training - DRTEFP,
DDTEFP).

Furthermore, the reconnaissance model showed
the essential role of the organisations approved
by the administration in carrying out training,
first level controls and analyses linked to radia-
tion protection. In order to ensure effective con-
trol of the safety of nuclear activities, two levels
of external control would seem to be desirable:
systematic and continuous control performed by
the approved organisations, themselves moni-
tored by the State, and more detailed control
conducted directly by the State, with the intensi-
ty proportional to the risks inherent in the
installations. Thus, the DSNR in Lyon set up a
protocol with certain organisations enabling the
ASN to be informed of significant nonconformi-
ties. This could pave the way for the future rela-
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tions between the ASN and the approved organ-
isations.

® Preparing to inspect

The reconnaissance mission, which gave rise to
about a hundred reconnaissance visits to the
users, was also designed to prepare a methodol-
ogy and tools for radiation protection inspection.

With regard to the inspection methodology, it
would seem that a variety of inspection proce-
dures and types is necessary. Initially, each
inspector could carry out about twenty inspec-
tions a year, with the frequency of the visits
being tailored to the risks (for example every 2
years for hospitals and universities). Inspection
guides are also drawn up for certain standard
installations (industrial gammagraphy) to facili-
tate the inspectors’ work.

Although many questions are not yet resolved,
this mission will in 2004 lead to the creation of a
radiation protection inspection program in the
Rhoéne-Alpes and Basse-Normandie regions. As
for the other regions which as yet do not have
enough personnel assigned to radiation protec-
tion control within the DRIREs, they will contin-
ue the reconnaissance mission, taking account of

Radiation protection monitoring surveillance in a
nuclear medicine service

the experience acquired by the pilot regions. All
these actions are coordinated by the DGSNR.

Relations with the DDASS and DRASS

The working group responsible for examining
the working methods between DDASS/DRASS
and DRIRE concluded that given the current
move by the Health Ministry’s services to focus
on health-environment questions, the DDASS
and DRASS would have every interest in con-
centrating on management of the radon-related
risk in residential premises and establishments
open to the public, and on radiological checks
on water intended for human consumption.
These services will also take part in managing
radiological emergencies and contaminated sites,
and will continue to look at the radiological
impact of the main nuclear activities. A circular
from the DGSNR sent out to the DDASS and
DRASS will lay out these duties in official terms.

Organisation of the DRIREs

The working group with responsibility for con-
sidering the future organisation of the DRIREs
in terms of their radiation protection control
activities, has returned its conclusions. They
were discussed with the DRIRE directors and
ratified by the DGSNR. These conclusions were
drawn up on the basis of the creation of one
hundred and fifty radiation protection inspector
jobs, the principle of which had been adopted
by the Government in 2002. The organisation of
the DRIREs for non-BNI radiation protection
control will eventually be based around eleven
inter-regional zones, centred on the nine DSNR
that already exist plus two new DSNRs
(Regional Directorates) in Paris and Nantes. In
2004, the available workforce will be spread
around the inter-regional headquarters, to avoid
over-diluting resources; a DSNR or a DSNR will
be placed at the disposal and under the authori-
ty of each DRIRE. Subsequently, depending on
acquired experience and the available work-
force, units linked to the DSNRs will be set up in
the other regions, closer to the actual facilities.

The work done by the ASN means that in 2004
we can already make the transition from recon-
naissance to actual inspection in the two pilot
regions, and continue with setting up an overall
radiation protection control system for the
entire country.



Action plan for monitoring patient exposure to ionising radiation.

Radiation protection for persons exposed for
medical purposes is based on two principles, jus-
tification of the procedures and optimisation of
exposure, under the responsibility of the pre-
scribing practitioners and the users of ionising
radiation. These principles are stipulated in the
new regulations included in the Public Health
Code.

The regulation dose limits do not apply to medi-
cal exposure, as the optimum dose depends on
the medical goal (diagnostic or therapeutic) and
should be determined on a case by case basis.
However, the notion of « reference dose levels »
is introduced to enable physicians carrying out
irradiating procedures to evaluate and optimise
them.

The ASN is in charge of drawing up the regula-
tions concerning medical exposure and control-
ling their application, and wished to underpin
its work with an «action plan» produced jointly
with the professionals and institutional partners
concerned. This plan is designed to improve
knowledge of the doses administered to patients
and to build up a system for dosimetric monitor-
ing and evaluation of the potential effects of
these doses.

Better understanding of “medical exposure”

Along with exposure of natural origin, medical
exposure is the main source of exposure of the
population to ionising radiation in the industri-
alised nations. Studies conducted so far, both in
France and abroad, show a fairly broad spread
of doses administered for the same examination.
The available data however remain too limited
to enable us to identify the most exposed
groups or categories of persons.

The new regulations provide for the production
of practical guides concerning the indications
for medical imaging examinations on the one
hand, and the procedures for conducting them
on the other, constituting tools for implementing
the principles of justification and optimisation.
These guides are currently being drafted by the
health professionals concerned.

The regulatory work has been accompanied by
wide-ranging deliberation, once again with the
professionals, regarding optimisation of the
doses received by the patient during the exami-
nation, with the aim of reducing these doses to
the strict minimum, but without compromising

the quality of the examinations or the effective-
ness of the treatment. Practical implementation
of the principle of optimisation will necessarily
involve better knowledge of the doses received
by the patients, for each type of examination,
for their entire lives, given that the forthcoming
application of standardised radiology and nucle-
ar medicine procedures should lead to a signifi-
cant reduction in the spread of doses adminis-
tered for the same type of examination.

Room and equipment for operating radiology

An action plan coordinated by the DGSNR

Based on the recommendations published in
2002 by the InVS, the DGSNR in 2003 drew up
an action plan designed to set up and develop
monitoring of patient exposure to ionising radia-
tion of medical origin. Drawn up in close collab-
oration with the concerned services of the IRSN
and InVS, and then submitted to the various
institutional partners involved for approval
(General Directorate for Health, Directorate for
hospitalisation and health care, Social Security
Directorate, French Health Product Safety
Agency, French environment safety Agency,
Health Monitoring Institute, Institute for
Radiation Protection and Nuclear Safety,
National care accreditation and evaluation
Agency), this multi-year plan should be imple-
mented as of 2004. It will be regularly moni-
tored by a committee chaired by the DGSNR
and will comprise the directors concerned or
their representatives.

The chosen actions are aimed at meeting the fol-
lowing two objectives:
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- obtain a better understanding of patient expo-
sure to ionising radiation, to allow greater opti-
misation of practices and determine the refer-
ence dose levels for medical radiology and
nuclear medicine;

- pool the knowledge needed for subsequent
development of epidemiological monitoring of
the effects of ionising radiation.

These actions vary widely in nature and are
grouped into 6 categories: regulations, informa-

1/ Regulations

tion system, studies, monitoring the effects of
ionising radiation, information/training/scientific
watching brief and research (see box).

These steps will be carried out jointly with the
professionals, involving learned societies in
steering these actions and ensuring participation
in the field by the professionals concerned (doc-
tors, radiation physicists, electroradiology opera-
tors, biomedical engineers, and so on).

« Place persons specialising in medical radiophysics at the disposal of the services hosting radio-

diagnosis, radiological surgery, nuclear medicine and radiotherapy installations.

- Make it mandatory to equip any new radiology equipment with a device providing informa-

tion on the quantity of radiation produced during a radiological procedure.

« Enclose the dose readings with each examination report.

2/ Information system

- Identify and monitor the frequency and distribution of examination types in the various cate-

gories of the French population.

« Centralise accident and incident information concerning the field of medical applications using

ionising radiation.

- Conduct studies prior to setting up a system of individual dose data.

« Incorporate the dosimetric data produced by the digital equipment into the patient's computer

file.

3/ Studies

- Conduct surveys to determine exposure and define reference levels for medical practices com-

prising exposure to ionising radiation.

« Conduct various case studies to characterise the doses received by the patient in computer

tomography, paediatric radiology and radiological surgery departments.

4/ Monitor the effects of ionising radiation

- Improve knowledge of the stochastic effects of medical uses of ionising radiation.

- Study the frequency of radiodermatitis and radioepidermatitis in patients.

5/ Information - training - scientific watching brief

« Develop information targeted at health professionals.

» Develop training activities for health professionals.

- Share the scientific watching brief with the various stakeholders in the sector, by regularly issu-

ing critical reviews of scientific publications concerning medical exposure to radiation and its

health effects.

6/ Research

« Increase research into the relationship between medical exposure to ionising radiation and the

induced carcinogenic and non-carcinogenic effects.

- Evaluate the significance for the patients of the results of the individual susceptibility and

Zenotoxicity tests.



Towards a centralised information system

The action plan defined in this way, involving a
multi-year commitment by the IRSN and the
InVs in their respective areas of competence, is
the first step in a long-term process to set up a
system in France for centralising information
concerning patient exposure, in the same way as
the system that already exists for workers.

During this first stage, the radiology and nuclear
medicine departments should be given the tools
needed for regularly estimating the doses
received by the patients. These monitoring tools
will be of particular use in evaluating the impact
of the action taken in each department, and
allow the gradual development of a radiation
protection culture which can only benefit the
patient, as part of the move to apply optimisa-

tion procedures.

This first stage will also be used to examine the
feasibility of a centralised information system
for evaluating the effectiveness of public policy
and changes in terms of exposure, in the light of
estimated doses but also the number of proce-
dures carried out.

Finally, more accurate knowledge of patient
exposure is an essential precondition to con-
ducting epidemiological surveys among groups
of patients who are the most heavily exposed
owing to high doses or to particular radiosensi-
tivity (children).

When taken as a whole, the knowledge gleaned
from this action plan will enable the ASN to
implement the regulations better, to modify
them if necessary to ensure optimum patient
protection and to encourage targeted epidemio-
logical surveys, with the possibility of cross-ref-
erencing exposure data with the effects at an
individual level.
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The summer 2003 heat wave and drought and nuclear power

plant operations

The meteorological conditions observed in
France during the summer of 2003, involving a
significant rainfall deficit and high atmospheric
temperatures, reduced river flowrates and led to
a significant rise in water temperature.

The exceptional meteorological conditions
caused EDF to conduct closer monitoring of its
nuclear facilities and take steps to guarantee the
availability of its production resources to meet
electricity demand. EDF in particular asked the
DGSNR temporarily to modify the thermal dis-
charge conditions for some of its nuclear power
plants and the operating conditions of the venti-
lation in a number of premises and of equip-
ment cooling systems.

The installations thus operated under special
waiver conditions for a limited time and the
ASN and the various environmental protection
stakeholders raised their level of control and
monitoring.

Water: a vital element in operation of power
plants in general and nuclear power plants
in particular

Watercourses constitute the cold source supply-
ing the cooling systems of nuclear reactors.

The high temperatures of the cold source in
particular reduced the efficiency of the cooling
systems in certain premises and reduced the
power evacuation capacity during reactor out-
ages.

In order to optimise management of the cooling
capacity of the cold source, the operators
increased monitoring of the efficiency of those
devices exchanging heat with this cold source.
For the Belleville and Chooz sites, the operators
had to adopt special operating procedures to
adapt the power to be evacuated by these sys-
tems to the temperature of the river.

They also asked the ASN for a waiver to the
general operating rules (RGE) in order to
increase the cleaning frequency of these
exchangers, to boost the exchange coefficients.

Meeting temperature criteria to guarantee
installation safety

The RGE also set the temperature criteria to be
met inside the premises or by certain systems.

Chooz nuclear power plant

During the summer of 2003, the nuclear facility
operators set up additional air cooling systems
(fogging, additional air-conditioning, etc.), as the
existing systems did not have sufficient cooling
capacity.

In particular, the temperatures recorded in the
reactor buildings on the Fessenheim site led the
operator to set up a system for cooling the out-
side of the containment, the effectiveness tests
of which were performed at the beginning of
the heat wave.

Owing to the gradual temperature rise inside
the reactor buildings on the Dampierre and
Chooz sites and the ineffectiveness of the sprin-
kler system used on the Fessenheim site, the
three sites asked the ASN for a waiver to the
RGE so that they could use a special air mixing
system inside the reactor buildings. This authori-
sation was granted by the ASN.

Controlled relaxation of environmental con-
straints in order to meet electricity demand

Nuclear power plants generate thermal dis-
charges into watercourses or the sea, either



Dampierre-en-Burly nuclear power plant

directly for those plants operating in an « open
circuit », or after passage through cooling tow-
ers, enabling some of the calories to be released
into the atmosphere. Thermal discharges from
the plants raise the temperature between
upstream and downstream of the discharge by
values ranging from a few tenths of a degree to
several degrees.

These discharges are also regulated by the min-
isterial orders authorising plant discharges.

The meteorological conditions observed during
the summer of 2003 raised the temperature of
certain watercourses by about 5°C above the
mean historical values observed over the past 25
years. For these reasons, the operators reduced
power or halted production from several of
their reactors, on the Le Blayais, Golfech,
Tricastin and Bugey sites.

However, electricity demand was high, precisely
because of the heat wave, with increased use of
air-conditioning for example, at a time when
electricity production facilities other than nucle-
ar reactors were also experiencing operating dif-
ficulties. For conventional thermal power plants
this was due to the heat wave (thermal releases
into water courses and the atmosphere) and for
hydroelectric plants it was due to the lack of
rainfall (obligation to ensure that leisure activi-
ties could continue in reservoirs). This situation
highlighted the risk of the electricity production

resources being insufficient and significant load-
shedding having to be carried out.

This constraint led the operators to request modi-
fications to the provisions of the discharge licens-
ing orders. The Ministers for the Environment,
Health and Industry issued an order on 12 August
2003, authorising electricity production facilities
located on the Rhone, Moselle, Garonne and
Seine rivers to continue operating with thermal
discharges higher than the limits authorised in
the discharge authorisation orders for these instal-
lations, while limiting the temperature rise in
these watercourses to between 1 and 3 °C
depending on the type of facility and the river.

This authorisation, which ended on 30
September 2003, was in fact used very little.

Publication of this order was accompanied by
the creation of an oversight committee for the
environment of nuclear production facilities,
with the role of monitoring the impact of ther-
mal releases into the watercourses.

Lessons learned

The experience of 2003 showed that the opera-
tors had problems with meeting certain tempera-
ture criteria specified in the nuclear reactor oper-
ating rules. They were forced to provide proof to
back up the protective measures that were cho-
sen and, in certain cases, ask for waivers to these
same rules in order to allow operation of certain
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particular ventilation systems. These measures as
a whole were such as to guarantee installation
safety and maintain the minimum electricity pro-
duction resources necessary.

This combination of heat wave and drought is a
situation that is likely to occur again and should

be taken into account, both in sizing and design-
ing nuclear facilities (increased ventilation rates
for the premises, installation of air-conditioning
systems, etc) and in developing an alert system
capable of anticipating such a situation.

The ASN will be vigilant in this respect.



The national plan for radioactive waste management

Context

Further to a request from the Parliamentary
Office for the Assessment of Scientific and
Technological Options, on the basis of the
report produced in 2000 by the deputy of the
Drome department, Michéle Rivasi, the Nuclear
Safety Authority (ASN) confirms that it is in
favour of drawing up a national plan for
radioactive waste management.

This proposal is in conformity with a provision
already included in article L.541-11 of the
Environment Code (resulting from law 75-633 of
15 July 1975 concerning the disposal of waste
and recovery of materials). This article gives the
Minister for the Environment the option of
drawing up national disposal plans for waste
considered to be particularly harmful or requir-
ing special treatment and storage. This option
was for example used for waste contaminated
by polychlorinated biphenyls (PCB).

For radioactive waste, a more global framework
appeared necessary, to allow consistent manage-
ment of all radioactive waste, guaranteeing safe
management and the corresponding financing,
in particular for its disposal, by determining the
relevant priorities.

The Nuclear Safety Authority organised two
meetings in the first half of 2003 to examine the
feasibility of a national plan for radioactive
waste management.

During a presentation to the Council of
Ministers on 4 June 2003, the Minister for
Ecology and Sustainable Development stated her
intention to produce such a plan. On behalf of
the public authorities, the ASN was tasked with
overseeing its production. Two initial meetings
were organised during the second half of 2003
to present the subjects to be dealt with and dis-
cuss the organisation to be put in place to pro-
duce such a plan.

The following were invited to take part in the
work on the national plan for radioactive waste
management: representatives of the waste pro-
ducers, the disposal facilities, the National
Agency for Radioactive Waste Management,
environmental protection associations, elected
representatives and the directorates of the min-
istries concerned.

Goals of the national plan for radioactive
waste management

The goals of the plan were examined by all par-
ties concerned. Following the debate, these goals
were clarified and are presented below:

clear definition of the waste to be considered as
radioactive, taking account of the existence of
natural radioactivity of variable levels and of
certain radioactive materials for which reuse has
not been envisaged;

- reliable and exhaustive inventory of radioac-
tive waste, no matter what the origin (including
that from defence activities);

- search for management solutions for each cate-
gory of radioactive waste produced,

- taking charge of older radioactive waste which
has been more or less « forgotten »;

- consideration of the concerns of the public,
who rightly or wrongly are worried about the
fate of radioactive waste;

- the consistency of the entire radioactive waste
management structure, whatever the level of
radioactivity or the chemical or infectious toxici-
ty, in particular for waste with a « mixed » risk;

- optimisation of waste management by the
waste producers: nuclear industry, more conven-
tional industries (in particular those using natu-
rally radioactive substances but for their other
properties), activities using radionuclide sources,
medical sector, earth taken from old polluted
sites, mining industry (uranium mines in partic-
ular),

- consistency of practices to deal with polluted
sites and reclamation methods;

leading to clear, meticulous and safe manage-
ment.

Interface with ANDRA'’s inventory work

At the same time, the National Agency for
Radioactive Waste Management (ANDRA) set
up an organisation for inventorying all radioac-
tive waste in France (radioactive waste observa-
tory, with launch of a forward-looking invento-
ry in accordance with the proposals of the Le
Bars report). This inventory will enable the
quantities of waste produced to be estimated for
various time-frames, including 2010-2020.
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The national plan for radioactive waste manage-
ment (PNGDR) does not aim to duplicate the
inventory work done by ANDRA. It will there-
fore be more particularly based on the informa-
tion already available in this framework. It is not
however impossible that this plan could bring to
light certain waste that does not appear in the
inventory, in particular through a more detailed
definition of radioactive waste.

Interface with research into high-level long-
lived waste

For high-level long-lived waste, research into dis-
posal channels is governed by law (article L542
of the Environment Code, resulting from the
law of 30 December 1991), which requires that a
report on the progress of research into the dis-
posal of high-level long-lived waste be presented
to Parliament before the end of 2006, so that a
debate can be held on the follow-up to be given
to this research, which has intensified and diver-
sified since the 1991 law.

Producing a national plan for radioactive waste
management does not interfere with this process,
which solely concerns high-level long-lived waste.
The national plan for radioactive waste manage-
ment above all meets the need to provide chan-
nels for managing and disposing of waste which
does not fall into this category, such as sealed
sources, waste containing radium, graphite waste,
dismantling waste, and so on. However, producing
it at the same time as the Government’s report
requested in article L.542 of the Environment
Code will give the political decision-making bod-
ies an overview of radioactive waste problems
and will place the special case of high-level long-
lived waste in a more general context.

Initial conclusions

The first meetings of the plenary group tasked
with producing the national plan for radioactive
waste management, comprising the leading stake-
holders, dealt primarily with technical subjects in
order to get the ball rolling. Several topics were
then discussed, concerning waste with enhanced
natural radioactivity, as defined in the Public
Health Code, graphite waste and waste contain-
ing radium, waste resulting from the treatment of
uranium ore and the future of sealed sources at
the end of their useful life. Draft recommenda-
tions were produced concerning the recovery of
certain types of waste from private individuals or
establishments without the resources to dispose
of it. It would also seem important to monitor the

consistency of the regulatory provisions concern-
ing radioactive waste and the benefits of requir-
ing a declaration from all radioactive waste pro-
ducers need to be examined.

Prospects

The initiative consisting in producing the nation-
al plan for radioactive waste management
(PNGDR) was on the whole warmly received by
the various parties involved, including the repre-
sentatives of activities which are not among
those the public authorities normally find them-
selves faced with in this field. It should be noted
that internationally, this approach was seen as a
good practice, in particular within the frame-
work of the meeting to review the national
reports drafted under the terms of the joint con-
vention on the safety of spent fuel management
and the safety of radioactive waste management,
which took place in Vienna on 3 to 14 November
2003: production of a PNGDR in each country
was recommended in the final report issued by
the review meeting,

However, to prevent this remaining a purely tech-
nical exercise, all the participants concerned by
the future of radioactive waste must mobilise:
participation by elected representatives and by
environmental protection associations is an essen-
tial precondition for the success of such a plan.

The ASN considers that developing the PNGDR
is a priority and that it will eventually lead to
more open, more exhaustive and safer manage-
ment of radioactive waste in France.

Graphite stack in a gas-graphite Uranium reactor



The future of high-level long-lived waste

Context

The provisions of the law of 30 December 1991
concerning high-level long-lived waste were cod-
ified in article L542 of the Environment Code.
This article therefore includes the provisions
voted by Parliament concerning the future of
this waste.

Article L542 of the Environment Code sets the
broad outlines for research into the field of
radioactive waste management:

- high-level long-lived radioactive waste must be
managed in such a way as to protect nature, the
environment and human health, taking into con-
sideration the rights of future generations;

- work is being conducted into:

a) searching for solutions allowing the separa-
tion and transmutation of long-lived radioac-
tive elements present in this waste. The aim is
to reduce the period during which these ele-
ments are radiologically toxic by using a neu-
tron reaction to transform them into non-
radioactive elements or short-lived
radionuclides. This research direction com-
prises two steps which require the use of dif-
ferent technical processes,

b) studying the possibility of reversible or irre-
versible disposal in deep geological forma-
tions, in particular by building underground
laboratories,

o) studying packaging and long-term surface
storage solutions for this waste, pending
development of a management solution liable
to reduce its long-term toxicity.

Article L542 stipulates that this research should
be conducted under the control of the National
Evaluation Commission, which produces a year-
ly report on the progress of the research. At the
end of a 15-year period starting on 31 December
1991, the Government must submit a report
reviewing the research done, accompanied by a
bill which may authorise the creation of a high-
level long-lived radioactive waste disposal cen-
tre, specifying the constraints and restrictions
applying to the centre.

Progress of research

This research work is primarily conducted by
the French Atomic Energy Commission (CEA)

Package of high-level long-lived waste stored at
COGEMA La Hague

and the National Agency for Radioactive Waste
Management, which receive contributions from
other stakeholders both in France and abroad.

a) Separation/transmutation

Reprocessing of part of the spent fuel taken from
EDF and CEA reactors led to initial de-facto sepa-
ration of radionuclides contained in these fuels.
The minor actinides and fission products are thus
encapsulated in a glass matrix.

Research into the separation of minor actinides
demonstrated the feasibility of further separation
of americium and curium, following a series of
tests conducted on solutions of dissolved fuels, in
the Atalante installation in Marcoule. The feasibili-
ty of separating certain fission products such as
caesium was also demonstrated. Work is continu-
ing with the aim of carrying out an economic
assessment of advanced separation on an industri-
al basis.

The theoretical feasibility of transmuting minor
actinides has been demonstrated, in particular
thanks to the extensive knowledge of transmuta-
tion efficiency resulting from the development of
reactor physics. These same theoretical studies
show that transmutation of long-lived fission
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products, some of which could be highly mobile
in a deep geological disposal site, offers lesser effi-
ciency or implies technical implementation prob-
lems. Work is continuing to demonstrate the tech-
nological feasibility of transmutation. This work is
being done in France in the CEA’s Phenix reactor
in Marcoule. Post-burnup examinations will be
conducted as of 2004.

Going beyond this examination of the theoretical
possibilities, transition to an industrial phase of
advanced separation of minor actinides and cer-
tain fission products, plus their transmutation,
would require:

- a significant research effort;

- decisions concerning energy policy, in particular
the choice of electricity production technologies
compatible with the transmutation of certain
radionuclides;

- considerable investment in the construction of
installations employing the separation and trans-
mutation processes.

The ASN believes that transition to the industrial
phase for these processes could not reasonably be
envisaged in the immediate future.

b) Disposal in deep geological formations

Research into the geological disposal of high-
level long-lived waste is being carried out by the
National Agency for Radioactive Waste
Management (ANDRA). ANDRA was authorised
in 1999 to create an underground laboratory at a
site on the boundary between the two départe-
ments of Haute-Marne and Meuse, and designed
to study the Callovo-Oxfordian argilite formation
and its environment. Soundings made on the
site helped characterise the geological environ-
ment. Sinking of shafts for access to the galleries
in which various experiments are to be conduct-
ed is continuing. However, it was impossible to
create an underground laboratory in a granite
geological formation, which could also consti-
tute an environment likely to be used for this
type of disposal.

In 2001, ANDRA presented a dossier on the find-
ings obtained from the argilite research project,
constituting a methodological test of the safety
assessment approach it will have to present in
2005 to justify the feasibility of a disposal centre.
This dossier was sent to the Nuclear Safety
Authority, which submitted it to the advisory
committee on waste. This dossier was examined
by other organisations, in particular by a team
of experts from the NEA/OECD during the peer
review ordered by the French Government. This

review concluded that the research work done
by ANDRA was of high quality and mentioned
areas for improvement which would seem to be
necessary in the light of the dossier to be sub-
mitted in 2005.

c) Long-term storage

Finally, the work concerning the third area covered
by the law, that is long-term storage of LLHLW is
continuing in two directions.

The first direction concerns radioactive waste pack-
aging. The packaging processes for radioactive
materials are being examined, as are the characteri-
sation and long-term performance of the packages.

The second direction concerns the definition and
qualification of concepts for long-term storage on
or near the surface. The CEA has submited the stor-
age safety option dossiers for generic sites at the
end of 2003.

Preparation for the deadlines mentioned in
the law

The three areas of research into the future of
high-level long-lived waste mentioned in article
L542 of the Environment Code are complemen-
tary. They should allow the development of
appropriate waste management strategies. A sig-
nificant amount of scientific and technical data
has been obtained in all three areas. It is impor-
tant for Parliament in 2006 to state what is to
happen to the process initiated in 1991, drawing
on the results already obtained. The need to
continue or diversify the areas of research
beyond 2006 will have to be examined. Similarly,
the legal conditions for licensing the creation of
a deep geological disposal centre for high-level
long-lived waste will have to be clarified.

It is up to the authorities to ensure that the
steps made necessary by the law of 30
December 1991 are carried out in satisfactory
conditions: all those involved in the research
work will have to submit their results within a
time-frame enabling the Government, but also
all parties concerned, to give their opinion on
the possible options after 2006. This implies
greater coordination between the stakeholders
involved in the process.



The european nuclear package

On 30 January 2003, the European Commission
officially adopted two proposed directives, one
defining general principles of the safety of
nuclear facilities, the other the management of
spent fuel and radioactive waste. This initiative
is commonly called the « nuclear package ».

The aims of the « nuclear package »

The aims of the « package » are as follows:
- draft « safety » directive:

to guarantee protection of the population and
workers against the hazards of ionising radiation
emanating from a nuclear facility, by laying
down general principles which will ensure that
the basic standards specified in the Euratom
treaty are applied;

- draft « waste » directive:

to guarantee that all spent nuclear fuel and
radioactive waste is managed safely, so that the
workers, population and environment are ade-
quately protected against the effects of ionising
radiation.

The debate around the « nuclear package »

The initial content of the texts indicated that the
Commission wanted to exert its influence over
areas that had hitherto been considered as strict-
ly national. Even if facility safety and the man-
agement of radioactive waste had in the past
been the subject of community documents, they
had not as yet been binding. The initial « pack-
age » would have had the effect of transferring
competence from the member states of the
Union to the Commission.

As soon as it was presented, reaction to the « pack-
age » was anything but enthusiastic, with certain
States even demonstrating outright hostility:.

A number of States also consider that directives
are not the best way of setting up general com-
munity principles to deal with nuclear safety in
the current and future member countries. They
believe that texts such as resolutions or recom-
mendations, which are not legally binding,
would be preferable. Two proposed texts were
therefore presented in September 2003 by
Sweden, Finland and the United Kingdom, with
the support of Germany.

The current content of the « nuclear package »

Faced with this opposition, the two texts were
extensively reworked, in particular under the
impetus of the French authorities. The resulting
texts were officially presented by the Italian
presidency in November, with the hope of
bringing the hostile states back on board.

With respect to the initial text, the following
profound changes in particular were made to
the draft « safety » directive:

- confirmation of the principle of national
responsibility for control and technical regula-
tion of nuclear safety;

- deletion from the text of all legal provisions
enabling subsequent introduction of « daughter
directives »;

- alleviation of the legal provisions concerning
financing of dismantling;

- replacement of inspections carried out under
the aegis of the Commission by a process of
« peer » examinations.

The current content of the «Nuclear package» is
fairly similar to that of the two international
conventions (ratified by all member states of the
European Union):

- convention on nuclear safety;

- joint convention on the safety of spent fuel
management and the safety of radioactive waste
management.

Its operative field is however more extended
than the nuclear safety convention (restricted to
only reactors), the safety directive project con-
cerning all power plants. However, some details
remains to precise on the “package” for example:
the examination process by “peer” reviews.

The ASN position

The DGSNR feels that a move towards harmon-
ising nuclear safety principles and standards is
needed.

Thus, when WENRA (association of nuclear
regulatory authorities from the European
Union and Switzerland) was created at the
ASN’s initiative in 1999, its members set them-
selves the goal of developing a common
approach to nuclear safety and regulations, in
particular within the Union. To develop these

27



28

activities, WENRA set up two working groups,
in which the ASN plays an active role, one
(under the control of the British safety authori-
ty) for nuclear power reactors, the other
(under the control of the DGSNR) for manage-
ment of spent fuel and radioactive waste and
dismantling operations.

The current version of the «nuclear package »
is a move towards harmonisation, while ensur-
ing that the European Commission respects
national competences.

The ASN, which believes that the points still out-
standing can be improved through discussion,
supports the « package » which overall corre-
sponds to what it wants. Legally binding direc-
tives will give more stability to the European leg-
islative and regulatory framework for nuclear
safety.

Prospects

Although the content of the new, amended, pro-
posals is close to the non-binding drafts present-
ed by the United Kingdom, Sweden and Finland,
these texts still divide the fifteen members states,
who are unable to agree on their legal status.

The «nuclear package » was submitted to the
COREPER (Committee of Permanent
Representatives - national ambassadors to the
European Union) at the end of November 2003.
After noting the disagreement, the COREPER
decided to forward to the Irish presidency (start-
ing on 1 January 2004) the task of seeing this
matter through to completion.

Finally, the arrival of new member states in the
European Union in May 2004, and given their
current stance, should strengthen the position of
those in favour of directives.
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CHAPTER
NUCLEAR ACTIVITIES, IONISING RADIATION AND HEALTH RISKS

Nuclear activities are defined by the Public Health Code as “activities entailing a risk of human expo-
sure to ionising radiation, emanating either from an artificial source, whether a substance or a devi-
ce, or from a natural source when natural radioelements are or have been processed owing to their
fissile or fertile radioactive properties, as well as interventions to prevent or reduce a radiological risk
following an accident or contamination of the environment”. These nuclear activities include those
conducted in basic nuclear installations (BNI), as well as in all industrial and research installations
and hospital installations in which ionising radiation is used.

The common goal of nuclear safety and radiation protection is to protect people and property
against hazards, detrimental effects or troubles of whatsoever nature, arising from the operation of
nuclear or radiological facilities, the transportation, utilisation and transformation of radioactive or
fissile substances, and exposure to natural radiation.

Nuclear safety is defined as encompassing all technical and organisational provisions relating to the
design, construction, operation, shutdown and dismantling of facilities comprising a source of ioni-
sing radiation, as well as those relating to the transportation of radioactive materials, and intended to
prevent accidents and mitigate any consequences thereof.

Radiation protection is defined as the set of prevention and surveillance rules, procedures and means
aimed at preventing or minimising the harmful effects of ionising radiation on persons directly or
indirectly exposed, including through environmental contamination.

Responsibility for supervising the safety of nuclear installations and radioactive substance transports
lies with the Ministers for the Environment and Industry, while responsibility for supervising radia-
tion protection lies with the Minister for Health and the Minister for Labour.

Decree 2002-255 of 22 February 2002 amending decree 93-1272 of 1 December 1993 and creating the
Directorate General for Nuclear Safety and Radiation Protection gave this directorate responsibility -
under the authority of the above-mentioned ministers - for defining and implementing nuclear safe-
ty and radiation protection policy. The DGSNR together with the decentralised departments for
which it organises and supervises activities in its area of competence, is referred to as the “Nuclear
Safety Authority” (ASN).

T DANGERS AND RISKS OF IONISING RADIATION

111

Biological and health effects

Whether it consists of charged particles, for example an electron (beta radiation) or a helium nucleus
(alpha radiation), or of electromagnetic radiation photons (X rays or gamma rays), ionising radiation
interacts with the atoms and molecules making up the cells of living matter and alters them chemi-
cally. Of the resulting lesions, the most important concern the cellular DNA; they are not fundamen-
tally different from those caused by toxic chemical substances produced by cellular metabolism.

When not repaired by the cells themselves, these lesions can lead to cell death and the appearance
of health effects once the tissue is no longer able to carry out its functions. These effects, called
“deterministic effects”, have been known for a long time, as the first effects were observed with the
discovery of X rays by Roentgen. They become apparent once the quantity of radiation absorbed
exceeded a certain dose level, depending on the type of tissue exposed; the effects increase propor-
tionally to the dose of radiation received by the tissue.
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Cells can also repair the lesions thus caused, although imperfectly or incorrectly. Of the damage that
persists, that to the DNA is of a particular type, because the residual genetic anomalies can be trans-
mitted by successive cellular division to new cells. A genetic mutation is still far removed from trans-
formation into a cancerous cell, but the lesion due to ionising radiation may be a first step towards
cancerisation.

The suspicion of a causal link between the occurrence of cancer and exposure to ionising radiation
dates from the beginning of the 20th century (observation of skin cancer on radiodermatitis). Since
then, several types of cancers have been observed in a professional environment, including leukae-
mia, primitive bronchopulmonary cancers through inhalation of radon and bone sarcomas. Outside
the professional sphere, monitoring of a group of about 85000 people irradiated in Hiroshima and
Nagasaki provided detailed data on induction and mortality from cancer after exposure to ionising
radiation. Other epidemiological work, in particular in radiotherapy, highlighted a statistically signifi-
cant rise in secondary cancers among patients treated using radiotherapy and attributable to ionising
radiation. We should also mention the Chernobyl accident which, as a result of the radioactive
iodines released, caused a peak in the incidence of thyroid cancers in children in the areas near the
accident.

Unlike deterministic effects, the appearance of carcinogenic effects is not linked to a dose threshold,
and only a probability of occurrence can be given for a particular individual. This is the case with
occurrence of radiation-induced cancers. We then talk of probabilistic, stochastic or random effects.

* The internationally established health goals of radiation protection aim to avoid the appearance of
deterministic effects, but also to reduce the probability of radiation-induced cancers appearing.

Evaluation of risks linked to ionising radiation

Cancer monitoring in France is organised around 13 general registers covering about 13% of the gene-
ral mainland population and 2 national child cancer registers. As with any monitoring system, the
aim is to identify trends in the rise or fall of the incidence of this illness over a period of time, or to
identify clusters of cases in a particular region. This intentionally descriptive monitoring method can-
not identify radiation-induced cancers, as their form is not specific to ionising radiation.

Epidemiological investigation supplements monitoring. The aim of epidemiological surveys is to
highlight a link between a risk factor and the occurrence of an illness, between a possible cause and
an effect, or at least to permit the claim that there is a very high probability of such a causal link
existing. However, one should not ignore the difficulty in conducting these surveys or arriving at
convincing conclusions when the latency of the disease is long or when the number of expected
cases is small, which are both characteristics of exposure to ionising radiation of less than 100 mSv.
Epidemiological surveys have therefore only been able to highlight pathologies linked to ionising
radiation for relatively high radiation doses and high dose rates (for example: monitoring of the
populations exposed to the Hiroshima and Nagasaki bombs).

With a view to risk management, use is then made of the risk evaluation technique which uses cal-
culations to extrapolate the risks observed at higher doses in order to estimate the risks incurred
during exposure to low doses of ionising radiation. Internationally, this estimate uses the prudent
scenario of a linear relationship without threshold between exposure and the number of deaths
through cancer. Thus an estimate of the number of cancers attributable to exposure to ionising
radiation can be calculated, using a linear extrapolation without threshold of the relationship obser-
ved at high doses. The legitimacy of these estimates however remains open to debate within the
scientific community.
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In this context, ICRP 60 (International Commission on Radiological Protection) published risk coeffi-
cients for death through cancer due to ionising radiation, showing a 4% excess risk per sievert for
workers and 5% per sievert for the general population. Use of this model, for example, would lead to
an estimate of about 7000 deaths in France every year, as a result of cancer due to natural radiation.

Evaluation of the risk of lung cancer owing to radon is the subject of a specific model, based on
observation of epidemiological data concerning mine workers. Assuming a linear relationship
without threshold for low-dose exposure, the relative risk linked to radon exposure, for a radon
concentration of 230 Bq/m3, would be about the same as passive smoking (USA Academy of Science,

1999).

* The health goal of reducing the risk of cancer linked to ionising radiation cannot be directly observed
through epidemiology; the risk can be calculated if we assume the existence of a linear relationship
without threshold between exposure and the risk of death from cancer.

113

Scientific uncertainty and vigilance

The action taken in the fields of nuclear safety and radiation protection in order to prevent acci-
dents and limit nuisance has led to a reduction in risks but has not reached either zero risk nor zero
impact, whether in terms of the doses received by medical or industrial workers, or those associated
with releases from BNIs. However, many uncertainties and unknown factors persist and require the
ASN to remain attentive to the results of the scientific work in progress, for example in radiobiology
and radiopathology, with possible spin-offs for radiation protection, particularly with regard to mana-
gement of risks at low doses.

One can in particular mention six areas of uncertainty:
* The linear relationship without threshold - This assumption, adopted to model the effects of low

doses on health (see § 1/2), albeit practical from the regulatory standpoint, and albeit prudent from
the health standpoint, is not as scientifically well-grounded as might be hoped for: there are those
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who feel that the effects of low doses could be higher, while others believe that these doses could
have no effect below a certain threshold, with some even postulating that low doses could have a
beneficial effect! Research into molecular and cellular biology is leading to progress, as are epidemio-
logical surveys of large groups. But faced with the complexity of the DNA repair and mutation phe-
nomena, and faced with the limitations of the methods used in epidemiology, the uncertainties
remain and precaution is essential for the authorities.

* Acceptable risk - Radiation protection does not claim to be able to achieve zero risk for the effects
of ionising radiation but simply to keep them below a level felt to be acceptable. The choice of this
level is not the result of technical considerations only, but also involves a significant degree of sub-
jectivity: everyone is entitled to have his own view of the acceptable level of risk, and this level can
even differ according to the industrial or medical application of the ionising radiation or its natural
or artificial origin. The authorities must take account of this social perception when defining public
health policy; but to what extent can they differentiate between a dose received by a nuclear wor-
ker, and that received by a patient undergoing radiography or a person subject in the home to radon
emissions from granite bedrock, a risk which seems far from negligible if we apply the prudent
assumption of a linear relationship without threshold?

* Hypersensitivity to ionising radiation - The effects of ionising radiation on personal health varies
from one individual to the next. We have for example known for a long time that the same dose
does not have the same effect on a growing child as on an adult, and this has been incorporated into
the regulations. However, in addition to these well-known disparities, certain individuals could be
hyper-sensitive to radiation owing to deficiencies in their cellular repair mechanisms controlled by
the genetic machinery: in any case this is what is indicated by the in-vivo observations made by
radiotherapists and the in-vitro observations made by biologists. Delicate ethical questions then legiti-
mately arise, clearly going beyond the framework of radiation protection: for example should one
search for the possible hyper-sensitivity of a worker likely to be exposed to ionising radiation?
Should the general regulations, for example, provide for specific protection for those concerned by
hyper-sensitivity to ionising radiation?

* Hereditary effect - The appearance of possible hereditary effects from ionising radiation in man
remains uncertain. Such effects have not been observed among the survivors of the Hiroshima and
Nagasakil bombings. However, hereditary effects are well documented in experimental work on ani-
mals: the mutations induced by ionising radiation in germ cells can be transmitted to the descen-
dants. The recessive mutation of an allele will remain invisible as long as the allele carried by the
other chromosome is not affected. Although it cannot be ruled out, the probability of this type of
event nonetheless remains low.

SOURCES AND EFFECTS * Dose, dose rate and chronic contamination - The epide-
OF IONIZING RADIATION miological surveys performed on persons exposed to the
UNSCEAR 2000 Aaport 10 he G Asestreny o1 adtton Hiroshima and Nagasaki bombings, have given a better
s g e understanding of the effects of radiation on health, for high-

dose and high dose rate external exposure. The studies
begun in the countries most affected by the Chernobyl acci-
dent, Byelorussia, Ukraine and Russia, could also advance
current knowledge of the effects of radiation on human
health, for lower dose and lower dose rate internal exposu-
re levels as well as of the consequences of chronic exposu-
re to ionising radiation (by external exposure and contami-
nation through food) owing to the long-term contamination
of the environment.

g?m * Environment - The purpose of radiation protection is to
prevent or reduce the direct or indirect harmful effects of
UNSCEAR 2000 report ionising radiation on humans, including through damage to

1. Sources and effects of ionising radiations UNSCEAR 2000.
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the environment: human protection entails protection of the environment, as illustrated by the
impact assessments submitted to the public inquiries prior to granting of BNI release licences. But
quite apart from this environmental protection aimed at protecting present and future generations
of mankind, one could also envisage the protection of nature, in the specific interests of animal spe-
cies or the rights of nature. On this subject, even more so than those mentioned earlier, defining an
acceptable level will be a delicate business. The ASN will therefore closely monitor the work being
done on this subject by the ICRP, the results of which could have important repercussions in the
regulatory field.

2 FIELDS OF ACTIVITY INVOLVING RADIOLOGICAL RISKS

211

The activities involving a risk of exposure to ionising radiation can be grouped into the following
categories:

- basic nuclear installations;

- transport of radioactive and fissile materials for civilian use;
- production and use of ionising radiation;

- radioactive waste and contaminated sites;

- activities enhancing naturally-occurring ionising radiation.

Basic nuclear installations

21111

Definition

The regulations classify nuclear facilities in various categories corresponding to procedures of
various stringency, depending on the scale of the potential hazards. The main permanent nuclear ins-
tallations, called “Basic Nuclear Installations” (BNI) are defined by decree 63-1228 of 11 December 1963
which sets the categories:

- nuclear reactors, with the exception of those equipping a means of transport;

- particle accelerators;

« plants for the separation, manufacture or transformation of radioactive substances, in particular
nuclear fuel manufacturing plants, spent fuel reprocessing plants or radioactive waste packaging
plants;

- facilities designed for the disposal, storage or use of radioactive substances, including waste.

The last three types of facilities are however only covered by BNI regulations when the total quanti-
ty or activity level of the radioactive substances exceeds a threshold set, according to the type of
facility and the radionuclide concerned, by joint order of the ministers for the Environment, Industry
and Health.

Nuclear facilities which are not considered to be BNIs may be subject to the requirements of the law
of 19 July 1976 as installations classified on environmental protection grounds (ICPE).

The BNI situation on 31 December 2003 is shown in appendix B.
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The safety of basic nuclear installations

The fundamental principle underpinning the organisational system and the specific regulations
applicable to nuclear safety is that of the prime responsibility of the operator. The public authorities
see to it that this responsibility is fully assumed, in compliance with the regulatory requirements.

The respective roles of the public authorities and the operator can be summarised as follows:

- the public authorities define the general safety objectives;

- the operator proposes technical procedures for attaining them, and justifies them,

- the public authorities ensure that these procedures are consistent with the goals set;

- the operator implements the approved measures;

- during inspections, the public authorities check correct implementation of these measures and
draw the corresponding conclusions.

21113
Radiation protection in the basic nuclear installations

BNIs are “nuclear activities”, as defined by the Public Health Code, but are subject to specific regula-
tion and supervision, owing to the significant risks of exposure to ionising radiation.

The operator is required to take all necessary steps to protect the workers against the hazards of
ionising radiation, and more particularly to follow the same general rules as those applicable to all
workers exposed to ionising radiation (annual dose limits, categories of exposed workers, definition
of supervised areas and controlled areas, etc.), along with the technical and administrative require-
ments specific to BNIs (organisation of work, prevention of accidents, keeping of registers, workers
from outside contractors, etc.). The operator must also take the steps necessary to attain and main-
tain an optimum level of protection of the population, in particular by checking the effectiveness of
the technical systems implemented for this purpose.

21114

The environmental impact of basic nuclear installa-
tions

Under normal operating conditions, nuclear facilities release liquid
and gaseous effluents, which may or may not be radioactive. The
environmental and health impact of these discharges must be strict-
ly limited.

To this end, the facilities must be so designed, operated and main-
tained as to limit the production of such effluents, which must be
treated so that the corresponding discharges are kept as low as rea-
sonably achievable. These discharges may not exceed the limit
values set on a case by case basis by the public authorities, using
the best technologies available at an economically acceptable cost,
and taking into account the particular characteristics of the site.
Finally, these discharges must be permanently measured and their
actual impact regularly assessed, in particular with regard to radio-

Radiological monitoring of the environmental active discharges, which are the truly specific factor in nuclear
around a BNI facilities.
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Transport of radioactive and fissile materil for civilian use

When transporting radioactive or fissile materials, the
main risks are those of internal or external exposure, criti-
cality, or chemical hazard.

Safe transport of radioactive materials relies on an approach
called defence in depth:

- the package, consisting of the container and its content,
is the first line of defence. It plays a vital role and must
be able to withstand all foreseeable transport conditions;

- the transport medium and its reliability constitute the
second line of defence;

- finally, the third line of defence consists of the response
resources implemented to deal with an incident or acci-
dent.

The prime responsibility for implementing these lines of
defence lies with the shipper.

Transport of radioactive materials

213

Production and use of ionising radiation

Ionising radiation, whether generated by radionuclides or
by electrical equipment (X-rays), is used in very many
areas of medicine (radiology, radiotherapy, nuclear medici-
ne), human biology, research, industry, but also for veteri-
nary and medico-legal applications as well as for conser-
vation of foodstuffs.

In terms of radiation protection, most of these activities -
also considered to be nuclear activities - are the subject of
a general system of authorisations or, as applicable, a spe-
cial system of authorisations (case of BNIs, ICPEs and ins-
tallations subject to the Mining Code) in which, on the
basis of information forwarded by the “operator”, the
various radiation protection related aspects are examined,
with regard to protection of both the workers and the
population at large. Environmental protection is also
taken into account through requirements applied to
discharges of liquid and gaseous effluents. In the case of
use for medical purposes, patient protection issues are
also examined.

Radiation protection of patients

For activities other than those subject to the special systems mentioned above, the authorisations are
issued to the persons responsible for utilisation of the ionising radiation. The fact that the responsibi-
lity is targeted on the user in no way means that the head of the establishment is relieved of his
duty to provide the person in possession of the sources with all resources necessary for radiation
protection, be they human (person competent in radiation protection, medical physics expert), tech-
nical (premises and equipment conforming to current standards) organisational, or measurements
(dosimetry).
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Radioactive waste and contamined sites

215

Like all industrial activities, nuclear activities genera-
te waste. Some of this waste is radioactive. The
three fundamental principles on which strict mana-
gement of radioactive waste is based, are the res-
ponsibility of the waste producer, traceability of the
waste and information of the public.

For very low level waste, application of a manage-
ment system based on these principles, if it is to be
completely efficient, rules out setting a universal
threshold below which regulatory supervision can
be dispensed with.

The technical management provisions to be imple-
mented must be tailored to the hazard presented by
the radioactive waste. This hazard can be mainly
assessed through two parameters: the activity level,
which contributes to the toxicity of the waste, and
the lifetime defined by the half-life, the time after
which the activity level is halved.

Dismantling of a nuclear installation

Finally, management of radioactive waste must be

determined prior to any creation of new activities

or modification of existing activities in order to:

- optimise the waste management channels;

- ensure mastery of the processing channels for the various categories of waste likely to be produ-
ced, from the front-end phase (production of waste and packaging) to the back-end phase (interim
storage, transport, disposal).

Management of sites contaminated by residual radioactivity resulting either from a past nuclear acti-
vity, or an activity which generated deposits of natural radioelements, warrants specific radiation
protection actions, in particular if rehabilitation is envisaged. In the light of the current or future
uses of the site, decontamination targets must be set and disposal of the waste produced during
clean-up of the premises and the contaminated soils must be controlled, from the site up to the sto-
rage or disposal location.

Activities enhancing naturally-occuring ionising radiation

Exposure to naturally-occurring ionising radiation, when enhanced by human activities, justifies supervi-
sion, and even risk evaluation and management, if it is likely to generate a risk for exposed workers and,
as applicable, the population in general.

Some professional activities which cannot be defined as “nuclear activities” can indeed lead to significant
exposure to ionising radiation of the workers and, to a lesser extent, of the populations in the vicinity of
the places where these activities are carried out. This is in particular the case with activities which use
materials (raw materials, construction materials, industrial residues) containing natural radioelements not



CHAPTER

NUCLEAR ACTIVITIES, IONISING RADIATION AND HEALTH RISKS

= Y i g2
£

e i l'E RADIUM=PARIS

Ancestor of radon flux measurement in the soil using an accu-
mulation chamber

used for their radioactive, fissile or fertile properties.
The natural families of uranium and thorium are the
main radioelements encountered.

Among the industries concerned, we could mention
the phosphate mining and phosphated fertiliser manu-
facturing industries, the dyes industries, in particular
those using titanium oxide and those using rare earth
ores such as monazite.

The radiation protection actions required in this field
are based on a precise identification of the activities,
estimation of the impact of the exposure on the per-
sons concerned, taking of corrective action to reduce
this exposure if necessary, and monitoring.

Targeted on the risk to the population as a whole, but
also to workers, monitoring of human exposure to
radon in premises open to the public is also a radiation
protection priority in geographical areas with a high
potential of radon exhalation owing to the geological

properties of the site. A strategy to reduce this exposure is necessary if the measurements taken exceed
the regulatory action levels defined on the basis of work done internationally.

Teaching, health care and social institutions, and health spas, are primarily concerned by radon monito-

ring measures.

Finally the exposure of aircrews to cosmic radiation, aggravated by prolonged periods at altitude, also

warrants dosimetric monitoring.

3 EXPOSURE TO IONISING RADIATION

The pathology monitoring systems set up (cancer registers for example) do not enable those patho-

Gamma radiation
(soil and construction
materials) "
12%

Cosmic
_ radiation
o 8%
Water and
_______ foodstuffs
G 6%

. Medical
* exposure
38 %

Source: UNSCEAR 1989

Dose distribution
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Doses

logies attributable to ionising radiation to be determined. Nor do we have reliable and easily measu-
rable biological indicators which could be easily used to recreate the radiation dose to which the
persons were exposed. In this context, “risk monitoring” is performed by measuring ambient radioac-
tivity indicators, at best by measuring the dose rates linked to external exposure to ionising radiation
or internal contamination, or failing that, by measuring values (concentration of radionuclides in
radioactive waste releases) which would then enable an estimate of the doses received by the expo-
sed populations to be calculated.

The above diagram represents an estimate of the respective contributions of the various sources of
French population exposure to ionising radiation.

These data are mainly extracted from international literature and are too imprecise to allow iden-
tification - in each category of exposure sources - of the categories or groups of persons most
exposed.

For certain exposure source categories, a monitoring system was developed, with monitoring of wor-
ker exposure, for which the data are recorded nationally (SISERI), or monitoring of exposure to
natural radiation (radon, Téléray). However monitoring of patient exposure is virtually non-existent
and warrants action being taken to improve knowledge of the radiation received during examina-
tions and treatment.

received by workers

The exposure monitoring system for persons working in installations employing ionising radiation
has been in place for a number of decades. It is based on the mandatory wearing of personal dosi-
meters by workers likely to be exposed and is used to check compliance with the regulatory limits
applicable to workers. The data recorded give the cumulative exposure dose over a given period
(monthly or quarterly). They are fed into the SISERI system managed by the IRSN and are published
annually. In the future, the SISERI system will be able to collate the data supplied by “operational
dosimetry”, in other words, real-time measurement of exposure doses.

BNI dose distribution (year 2002)

_ Number of persons monitored Total dose (man.Sv) Doses > 20 mSv
EDF 0

20 071 11,25
COGEMA + MELOX 5824 1,24 0
CEA 7 399 1,64 0
IPN 3614 0,02 0
CERN 2153 0,15 0
Outside companies 38348 23,10 5
Total 77 409 37,40 5

Statistical worker dosimetry results (year 2002 — Source IRSN)
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BNI dose distribution (year 2001)

Number of Total dose Doses > 20 mSv
persons monitored (man.Sv)

v 3

EDF @ COGEMA @ CEA @ PN @ CERN Outside
companies

Non-BNI dose distribution (year 2002)

_ Number of persons monitored Total dose (man.Sv) Doses > 20 mSv
7,61 29

Medicine 110 959

Dentists 24 606 0,56 1
Veterinarians 4098 0,13 3
Conventional industries 23991 20,68 36
Research 6 994 0,12 0
Misc. 4944 0,72 0
Total 175 592 29,82 66

Non- BNI dose distribution (year 2001)

Number of Total dose Doses > 20 mSv
persons monitored (man.Sv)
@ Medicine Dentists @ Veterinarians Conventional industries

@ Research @ Misc.
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On the other hand, there is no system for monitoring exposure of persons working in activities
which enhance exposure to natural radiation. The studies so far published show that exposure can
range from a few millisieverts to several tens of millisieverts per year.

312

Medical exposure

We have no system for monitoring patient exposure, in particular because this exposure is not subject
to any strict limitation, owing to its medical benefits. The studies conducted so far generally show a
wide variability in the doses delivered for a given examination. The implementation of standardised
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radiology and nuclear medicine procedures as of 2003 should lead to a significant reduction in the
variability of the doses delivered for a given type of examination. Finally, it is hard to determine accu-
rately the total exposure of medical origin because the number of each type of examination carried
out is inadequately known.
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Exposure of the population and environmental monitoring

The automatic monitoring networks managed nationwide by the IRSN (Téléray, Hydrotéléray and
Téléhydro networks) offer real-time monitoring of environmental radioactivity and can highlight

43



44

|4

any abnormal variation. In the case of an accident or incident leading to the release of radioactive
substances, these measurement networks would play an essential role by providing data to back the
decisions to be made by the authorities and by notifying the population. In a normal situation, they
take part in evaluating the impact of basic nuclear installations.

However, for methodological reasons, there is no overall monitoring system able to provide an
exhaustive picture of the doses received by the population as a result of nuclear activities.
Consequently, it is impossible directly to check compliance with the exposure limit for the popula-
tion (see chapter 3). However, for basic nuclear installations, radioactive effluent releases are precise-
ly accounted for and radiological monitoring of the environment surrounding the installations is in
place. On the basis of the data collected, the dosimetric impact of these releases on the populations
living in the immediate vicinity of the installations is then calculated, using models for simulating
transfers to the environment. The dosimetric impacts vary, according to the type of installation and
the living habits of the reference groups chosen, from a few microsieverts to several tens of micro-
sieverts per year. These estimates are unknown for nuclear activities other than basic nuclear instal-
lations.

Exposure to radon

|5

Exposure to “domestic” radon (radon in the home) is estimated by regularly scheduled series of mea-
surements followed by statistical interpretations (see IRSN atlas). These lead to the departments
being ranked according to the potential for radon exhalation by the land (see chapter 3). For metho-
dological reasons, the results of this surveillance remain too imprecise for an exact evaluation of the
exposure to which individuals are subjected.

In premises open to the public (teaching establishments, health and social establishments, thermal
spas), radon exposure data are collected by the Departmental Directorates for Health and Social
Affairs (DDASS). Centralisation of these data in a new information system run by the Directorate
General for Health is currently under preparation (SISE-Habitat).

The radiological quality of water intended for human consumption

New radiological inspection programs for public mains water and non-mineral bottled water (see
chapter 3) will eventually produce a complete balance of the radiological quality of the water inten-
ded for human consumption, in particular on the basis of total alpha and beta radioactivity measure-
ments. These programs have already begun in a number of départements, at the initiative of the
DDASS. They will accelerate in 2004 and the corresponding information will be integrated into the
DDASS’s health/environment information system (SISE-Eau), providing an overview of the natural
radioactivity in the water distributed.

4 PROSPECTS

Exposure monitoring requires a particular effort in order to better identify the population categories
or groups which are most exposed. The interest of this is three-fold: this knowledge should lead to
better targeting of risk reduction efforts (optimisation), provide reliable indicators for evaluating the
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effectiveness of public policy and develop epidemiological surveys for an improved approach to the
risk. Monitoring patient exposure and monitoring “domestic” radon are two priority areas for the
ASN in the coming years, in cooperation with the IRSN and the InVS. To this should be added deve-
lopment of the national environmental radiology monitoring network, which eventually should
improve information of the public.

Progress in knowledge of the biological effects of ionising radiation could reduce the level of uncer-
tainty regarding the associated health risk, particularly for low doses. In accordance with the conclu-
sions of the group chaired by Professor Constantin Vrousos, it would appear essential to set up the
necessary processes enabling a review of current research to be produced, this being an essential
prerequisite to any consideration of research priorities but also to increasing the French presence in
international bodies responsible for assessment of the field of radiation protection.

Finally, close attention should be paid to the work of the ICRP, which is updating its recommenda-
tions published in 1990. The ASN will follow this work closely as it could lead to a simplification of
the international radiation protection system incorporated in European and national legislation.
Inclusion of the environment in the ICRP’s next recommendation is still planned.
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THE ORGANISATION OF SUPERVISION OF NUCLEAR
SAFETY AND RADIATION PROTECTION

ACTION PRINCIPLES
Responsibility
Justification
Optimisation
Limitation
Precaution

Participation

ORGANISATION OF SUPERVISION

The Nuclear Safety Authority and its technical support organisations
The Directorate General for Nuclear Safety and Radiation Protection
The decentralised departments

Resources and Humans resources

Technical support organisations

The expert groups CHAPTER

The other stakeholders

The Parliamentary Office for Assessment of Scientific and
Technological Options

Consultative bodies
The public health and safety agencies
Other consultative committees
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1 ACTION PRINCIPLES

Nuclear activities must be performed according to/respecting a number of principles, some of which
are enshrined in legislation and regulations and apply to a specific area of activity.

111

Responsibility

The principle of responsibility states that responsibility for hazardous activities lies primarily with
those performing them and not with the public authorities or other parties:

- responsibility of the operators for the safety of basic nuclear installations;

- responsibility of the consignor for the transport of radioactive materials;

- responsibility of the users for radiation protection of the public;

- responsibility of the suppliers for recovery of radioactive sources;

- responsibility of the employers for radiation protection of workers;

- responsibility of the doctor performing the medical act for radiation protection of patients;

- responsibility of the polluters for harm to the environment;

- responsibility of the producers for disposal of waste.

The polluter pays principle introduced into the environment code is a form of the principle of
responsibility, in that the cost of pollution prevention, reduction and remediation measures is borne
by the polluter responsible for the harm caused to the environment by its activity.

In practical terms, it involves taxing basic nuclear installations (BNI) and installations classified on
environmental protection grounds (ICPE).

The environment charter bill states that “everyone must contribute to reparation of the damage he
or she has caused to the environment”.

Propose procedures for BNI
achieving the objectives operators :
EDF, CEA,

COGEMA, ANDRA,
The nuclear Assesses wether these FRAMATOME
safety procedures are ca| €

authority

The users
of ionizing
radiation

Implement the
approved provisions

Supervises the
implementation

Lhaton T b a LI

Responsibility of the operators and responsibility of the Nuclear Safety Authority
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Justification
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The principle of justification is one of the three fundamental principles of radiation protection,
enshrined in the Public Health Code (CSP). It states that a nuclear activity can only be undertaken if
its health, social, economic or scientific benefits so justify, given the risks inherent in human expo-
sure to ionising radiation which it is likely to entail.

Traditionally, this principle of justification was first of all applied to radiation protection of patients -
any unjustified examination being prohibited - before being extended to all radiation protection.

It thus applies to most areas supervised by the ASN: the aim is to compare the advantages of a nucle-
ar activity against its radiological risks, whether dealing with the risk of radiological accident or the
risks induced by normal operation of the facilities, in particular through radiological exposure of the
workers, effluent discharge and the production of radioactive waste.

Optimisation

|4

The principle of optimisation, another fundamental principle of radiation protection enshrined in
the CSP, states that human exposure to ionising radiation as a result of nuclear activities must be
kept as low as reasonably achievable, given current technology, economic and social factors and, as
applicable, the medical purpose involved.

Traditionally, this principle of optimisation was first of all applied to radiation protection of workers,
before being extended to all radiation protection. It today has equivalents in the other fields of activ-
ity supervised by the Nuclear Safety Authority (ASN): nuclear safety, environmental protection,
waste disposal.

The Environment Code thus introduces the principle of preventive and corrective action against
environmental damage, primarily at the source, using the best techniques available at an economical-
ly acceptable cost.

The safety of nuclear facilities is to a large extent optimised by applying the principle of defence in
depth. Whether in terms of design, manufacture or operation of BNIs, a whole series of material bar-
riers and organisational measures are set up to prevent accidents and keep the risk as low as possi-
ble. Going further than this, the simultaneous failure of all these lines of defence and the occurrence
of an accident are postulated, in order to plan the resources for minimising the consequences of
these accidents: these resources are the last line of defence.

Limitation

The principle of limitation, also one of the fundamental principles of radiation protection enshrined
in the Public Health Code (CSP), states that the exposure of a person to ionising radiation resulting
from a nuclear activity cannot raise the total doses received above the limits set by the regulations,
except when this person is exposed for medical purpose or biomedical research purposes.

The notion of limit clearly does not apply only to radiological exposure of the general public and
workers, but also to other sorts of hazards and detrimental effects: for example to the non-radiologi-
cal parameters of discharges from ICPEs subject to authorisation.
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Precaution
The Environment Code introduces the principle of precaution whereby an absence of certainty, in
the light of current scientific knowledge, should not delay the adoption of effective and proportion-
ate measures to prevent a risk of serious and irreversible damage to the environment at an economi-
cally acceptable cost.
This principle of precaution is included in the environment charter bill.
With regard to the biological effects of ionising radiation at low doses and low dose rates, the princi-
ple of precaution is implemented through a linear dose-effect relationship without threshold.
116
Participation

The Environment Code introduces the principle of participation whereby there is unrestricted access
to information about the environment, including hazardous activities and substances, and the public
is involved in drafting projects with an important influence on the environment.

This principle is also included in the environment charter bill.

The law of 17 July 1978 on access to administrative documents supplemented by the law of 12 April
2000 on citizens’ rights in their dealings with the administration, also provides for public access to
information.

This right to information concerns all of the ASN’s fields of activity:
- public information about events which have occurred in the BNIs;
- public information about normal and accidental discharges from BNIs;
- workers information about their individual radiological exposure;

- patient information about the medical act, in particular its radiological aspect.

In accordance with the duties entrusted to it, the ASN contributes to public information about nucle-
ar safety and radiation protection. It does so through various types of action (exhibitions, publica-
tions, press conferences, access to original documents issued by the ASN), with a three-fold goal of
objectivity, instruction and transparency.

2 ORGANISATION OF SUPERVISION

Nuclear safety and radiation protection in France is organised around the principle of the prime
responsibility of the operators (see § 1/1), stating that responsibility for an activity entailing a risk lies
primarily with whoever undertakes or conducts it (BNI operator, consignor of a radioactive material
transport, source user, etc.) rather than with the public authorities or other party.

The role of the public authorities is to ensure that this responsibility is assumed in full, in compli-
ance with the principles mentioned above and the regulatory requirements implementing them.
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Within the public authorities, responsibility for supervision of the safety of nuclear installations and
radioactive material transports lies with the Ministers for the Environment and Industry, while
responsibility for supervision of radiation protection lies with the Minister for Health.

Decree 2002-255 of 22 February 2002 amending decree 93-1272 of 1 December 1993 and creating the
Directorate General for Nuclear Safety and Radiation Protection (DGSNR) gave this directorate
responsibility - under the authority of the above-mentioned ministers - for defining and implement-
ing public nuclear safety and radiation protection policy.

To do this, the DGSNR relies on the State’s decentralised departments. The DGSNR together with the
State’s decentralised departments, for which it organises and supervises the activities in its area of
competence, is referred to as the “Nuclear Safety Authority” (ASN).

The Nuclear Safety Authority and its technical support organisations

The Nuclear Safety Authority comprises a directorate at central level, the Directorate General for
Nuclear Safety and Radiation Protection (DGSNR), and decentralised departments.

Parliamentary office for assessment

of scientific and technological
options

Minister Minister
of industry of the environment

|

Minister
of health
Nuclear safety authority (ASN)

Directorate General for nuclear
safety and radiation protection
Regional directorates for industry, Regional and departmental
research and the environment(*) directorates for health and social action

i itt 3
i sitees Te—

of the central committee
for pressure vessels

Institute for radiation
protection and
nuclear safety (IRSN)

- laboratories and factories
- wastes
- transportations

{*) For their nuclear safety and radiation protection control activities.

Supervision of nuclear safety and radiation protection in France
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In the performance of its duties, the Nuclear Safety Authority (ASN) calls on the expertise of exter-
nal technical support organisations, in particular the Institute for Radiation Protection and Nuclear
Safety (IRSN), and requests opinions and recommendations from standing groups of experts.

The Directorate General for Nuclear Safety and Radiation Protection

|12

Its main duties are as follows:

- to draft and monitor application of the general technical regulations concerning the safety of basic
nuclear installations;

- to draft and implement, jointly with the other competent administrations, all measures designed to
prevent or limit health risks linked to exposure to ionising radiation;

- to carry out BNI licensing procedures (authorisation decree, startup and commissioning licence,
effluent discharge licence, etc.);

- to organise the supervision of these installations by the BNI inspectors;

- to organise and co-ordinate radiation protection inspections in the industrial, medical and research
fields;

- to supervise and trace ionising radiation sources;

- to supervise the transport of radioactive and fissile materials for civilian use;

- to organise radiological monitoring of the environment, nationwide;

-to prepare and implement regulations concerning the supervision of radioactive waste manage-
ment;

- to prepare an emergency response organisation to deal with incidents or accidents likely to harm
human health, through exposure to ionising radiation;

- to organise public and media information on issues related to nuclear safety and radiation protec-
tion;

- to take part in the activities of international organisations and develop bilateral relations with for-
eign nuclear safety and radiation protection authorities.

The DGSNR also collates all information on research and development work performed in the field
of nuclear safety and radiation protection.

The decentralised departments

Traditionally, the DSIN organised, steered, co-ordinated and monitored the activity of the Nuclear
Installation Departments (DIN) of the Regional Directorates for Industry, Research and the
Environment (DRIRE) concerning the supervision of basic nuclear installations (BNI) whereas the
Radiation Bureau of the General Directorate for Health relied partly on the Regional and
Departmental Directorates for Health and Social Action (DRASS and DDASS) for supervision of radia-
tion protection.

In 2003, the DGSNR continued to use these decentralised departments in the same conditions. At the
same time, two prospecting exercises were initiated, the conclusions of which it will be possible to
implement in 2004:

-a reconnaissance mission in the Rhone-Alpes and Basse-Normandie regions, which provided fur-
ther data for the debate on priorities, modalities and tools for organising the supervision of radiation
protection outside the BNIs;

- a working group involving DRASS, DDASS and DRIRE, which clarified the distribution of tasks and
the modalities for future coordination between these various departments.
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The Nuclear Safety and Radiation Protection Departments of the Regional Directorates for
Industry, Research and the Environment

The Nuclear Safety and Radiation Protection Departments (DSNR) operate under the authority of
the DRIREs in a geographical area consisting of one or more administrative regions, as shown in the
breakdown below.

The DSNRs take part in examining the authorisation requests submitted by the operators of the BNIs
in their geographical area:

- creation, modification or shutdown of BNIs;

- water intake and effluent discharge by BNIs;

- waivers to the general operating rules.

Oversight of examination of these requests remains the responsibility of the DGSNR and issue of the
authorisations that of the ministers.

The DSNRs also take part in supervising basic nuclear installations and the transport of radioactive
materials through:

- inspections (see chapter 4);

- examination of incidents and accidents;

- supervision of unit outages.

This supervision concerns not only regulations regarding nuclear safety specific to BNIs, but also the
regulations relative to radiation protection, water intake and effluent discharges, installations classi-
fied on environmental protection grounds (ICPE) and pressure-vessels (ESP).

In emergency situations, the DSNRs have a two-fold role to support the department Prefect, who is
responsible for protection of the populations, and to monitor the site. To ensure preparedness for
these situations, they take part in drawing up the emergency plans drafted by the prefects and in
periodic accident simulation drills.

The reinforcement of radiation protection supervision will ==
lead the ASN to review its regional organization.

Regions covered by the french Nuclear safety
and radiation protection departments :
BORDEAUX department =
M cAEN department © =3
CHALONS-EN-CHAMPAGNE department ¢
M puon department 3
DOUAI department
LYON department
MARSEILLE department
NANTES department
ORLEANS department
PARIS department
STRASBOURG department

HETH

(1) Orléans, Caen and Bordeaux departments are in charge of nuclear activities control
for the only BNIs, respectively in lle-de-France, Bretagne and Pays de la Loire.

The Nuclear Safety Authority in the regions
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Finally, the DSNRs take part in informing the public about nuclear safety and radiation protection in
the BNIs, by contributing to the ASN’s publications, its web site and its Controle magazine, through
their participation in the local information committees and their relations with local associations and
media.

As of 2004, based on the experience acquired during the reconnaissance mission mentioned earlier,
the role of the DRIREs will gradually be expanded from BNI supervision to supervision of non-BNI
radiation protection nationwide.
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The main nuclear sites

The Regional and Departmental Directorates for Health and Social Action (DRASS, DDASS)

The DRASS and DDASS operate in a given geographical area, either a department or administrative
region.

The DRASS and DDASS take part in monitoring radiation protection both in the environment and in
hospitals:

- radiological monitoring of drinking water;

- radon monitoring in buildings open to the public and in housing;

- monitoring of waste and effluent management in health care institutions.

The DRASS and DDASS also take part in preparing for and managing radiological emergency situa-
tions, in particular by:

- providing the Prefect with support in the event of an incident or accident;

- contributing to drafting the emergency plans drawn up by the prefects;

- stockpiling and distributing iodine tablets;

- taking part in periodic accident simulation drills.

As of 2004, on the basis of the conclusions of the DDASS-DRASS-DRIRE working group mentioned
above, the roles of these departments will be maintained and even expanded to cover subjects
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relating to health and the environment (drinking water, radon, health impact of installations, envi-
ronmental monitoring, etc) and reduced with regard to the supervision of radiation protection in
medical installations.

21113
Resources and Humans resources
1°) Resources
Human resources

The total workforce of the ASN amounts to 312 persons, distributed among the DGSNR and the
DSNRs in the DRIREs.

On 31 December 2003, this workforce can be broken down as follows:

- 207 civil servants assigned to the ASN;

- 4 staff on assignment from the Minister for Public Works or from the Assistance publique -
Hopitaux de Paris (AP-HP);

- 11 contractual staff;

- 90 staff on assignment from the CEA and the IRSN under the terms of an agreement signed with
each of these two entities (see below “Financial Resources”).

78% of the ASN workforce are executives, primarily state engineers (graduates from the Ecole des
Mines and from the Ecole des Ponts et Chausées, industrial and mining engineers, State public works
engineers, public health medical inspectors, health engineering specialists) often with prior experi-
ence of inspection activities (in the nuclear or other fields), personnel on assignment from the CEA
or the IRSN and with experience of nuclear or radiological activities, as well as contractual engineers
specialising in radiation protection.

Within the framework of inspector exchange programmes with foreign nuclear safety authorities, an
ASN engineer has been on assignment with the Nuclear Installations Inspectorate (NII) of the Health
and Safety Executive (HSE) in Great Britain since September 2002. An engineer from the Consejo de
Seguridad Nuclear (CSN) and an engineer from NII have also been assigned to the ASN, since
September 2002 and January 2003 respectively.

On 31 December 2003
DSNR DGSNR D
8 23 20

TOTAL
211

Civil servants 90 7
Non-civil servants 62 13 26 = 101
Location

DGSNR DGSNR On BCCN/SD5

Paris Fontenay-aux-Roses assignment* Dijon

89 90 1 21 111 312

*NI: 1



58

Paris-Bourgoin Site, 6 place du Colonel Bourgoin, Paris

Financial resources

Since 2000, all the personnel and operating resources involved in the performance of the duties
entrusted to the Nuclear Safety Authority are covered by the State’s general budget.

The ASN’s 2003 budget amounts to 30.8 M€. It comprises the wages for the civil servant personnel
(125 Mé€) and staff on assignment with the ASN from the CEA, IRSN or AP-HP (105 Mé€), operating
costs (6.6 M€), and safety work and analyses, studies and expert appraisals entrusted to outside
experts (12 M€). To this should be added the sum of 541 M€ corresponding to expertise work con-
ducted by the IRSN on behalf of the ASN (see § 2[1]4).

On behalf of the State, the ASN is also responsible for issuing the annual tax collection forms to the
BNI operators.

Instituted by article 43 of the 2000 Budget Act, these taxes are paid into the State’s general budget.

For 2003, the revenue from these taxes amounts to 213105 M£€. The breakdown of contributions is
shown in the following table:

OPERATOR BNI tax for 2003 in k€

EDF 174 191
COGEMA 18 586
CEA 8 866
ANDRA 6 403
EURODIF 1830
FBFC 1830
AUTRES 1399
TOTAL 213 105

Data processing resources

Deployment of the “ASN Information System” (ASN IS) continued in 2003. Development of the IT
applications was completed and acceptance work is currently nearing completion. Apart from the
press review application enabling the ASN to produce its daily press review, the inspections manage-
ment application was used in 2003 to draw up the ASN’s program of inspections for 2004. The work
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on the ASN IS will continue in 2004, particularly with deployment of I'T applications to all ASN sites,
training of staff in use of the ASN IS and modernisation of the website.

The information system will enable the ASN to perform its duties more efficiently and effectively, in
terms of both supervising nuclear safety and radiation protection and informing the public. It will
facilitate the circulation, management and sharing of knowledge and internal communications with-
in the ASN.

2°) Humans resources

Personnel training

Initial and continuing training is a key element in the professionalism of the Nuclear Safety
Authority. The system adopted involves complementary training in nuclear technologies, general
training and communication training.

« Training in nuclear technologies

A formalised technical training scheme is one of the key elements in managing the qualification
levels within the ASN.

This training scheme comprises four training categories, depending on the functions occupied within
the ASN:

- inspector training: this is a course needed to make the transition from trainee inspector to qualified
inspector. The BNI inspector’s card can only be issued to someone holding this inspector qualification;
- 1st year basic training: this type of training is not necessarily a prerequisite to making the transition
from trainee inspector to qualified inspector, but it is advisable to take the various courses as soon as
a session becomes available;

- senior inspector training: this is a course necessary for making the transition from qualified inspec-
tor to senior inspector. “Senior inspector training” requires that the person has first taken the “inspec-
tor training” and “basic 1st year training” courses.

-advanced training: this type of training is not necessarily a prerequisite to making the transition to
senior inspector. It comprises training courses which can be taken by staff members, at their request
or that of their superiors, according to the specific subject which they have to deal with.

In 2003, 2061 days of technical training were given to ASN personnel. The financial cost of the
courses provided by organisations other than the ASN and its technical support organisation (IRSN),
amounted to € 500,000.

» General training

General training is open to all ASN personnel, both administrative and technical, whatever their status.
In the case of engineers and technicians, it supplements the training programmes described above.

The main objectives of general training are to develop professionalism and a sense of responsibility
and self-reliance, through:

- proficiency in IT skills;

- mastery of foreign languages, in particular English;

-acquisition of a professional culture and adaptation to various occupations (project management,
public procurement, public finances, data communications, secretarial skills, etc.);

- help with preparation for competitions and exams.
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» Communication training

The communication training programme aims to offer all personnel training tailored to their various
responsibilities, in the fields of spoken and written communication and emergency response man-
agement.

Inspector qualifications

Since 1997, the Nuclear Safety Authority has followed a program of qualification of its inspectors,
based on recognition of their technical competence. With it went together the 25 April 1997 creation
of a Safety Authority Accreditation Committee. This is a consultative committee primarily composed
of people not from the Safety Authority, and its role is to rule on the entire qualifications system. It
examines the training courses and the qualification reference systems applicable to the various units
within the Nuclear Safety Authority. These reference systems in particular comprise a definition of
the levels of qualification (inspector and senior inspector), a description of the corresponding tasks
and the rules for attaining these levels.

In the light of these reference systems, the Accreditation Committee interviews the inspectors pre-
sented by their superiors. It proposes nominations to the grade of senior inspector to the DGSNR,
which is then responsible for making the decision.

Chaired by Mr Pierre Woltner, half of the Accreditation Committee is composed of senior inspectors
belonging to the DGSNR and the DSNR, and half of persons with competence for supervision, assess-
ment and teaching in the fields of nuclear safety and supervision of classified installations.

The Accreditation Committee met twice in 2003 and interviewed 4 BNI inspectors.

On 31 December 2003 the number of senior inspectors active within the Nuclear Safety authority
stood at 35.

Internal communication
In 2003, Nuclear Safety Authority internal communications were expanded significantly.

On the one hand, the internal actions which have been taken for a number of years now continued:
- presentation of each dossier to be published in Contréle to the DGSNR personnel, prior to the
meetings for their presentation to the specialist and general press;

- organisation of a reception to welcome newcomers to the ASN in May and November;

- regular visits by the DGSNR national staff to the DSNRs.

A number of new measures helped reinforce the ASN’s proactive stance in this field:

- opening of the Oasis intranet site;

- publication of an internal directory;

- organisation in October of a special event, the ASN 2003 Convention, the aim of which was to stim-
ulate discussion and exchanges of ideas between all ASN personnel.

Quality Management

To guarantee and improve the quality and effectiveness of its actions, the ASN has defined and
implemented a quality management system based on:

- listening to the needs of all parties involved (the public, elected representatives, associations, media,
trade unions, industry) within the context of procedures stipulated by the regulations (public
enquiry) or less formal frameworks (opinion poll, hearings, etc.);



2111a

CHAPTER
THE ORGANISATION OF SUPERVISION OF NUCLEAR
SAFETY AND RADIATION PROTECTION

- action plans setting ASN objectives and annual priorities, adjusted in daily life by exchanges
between entities (discussions, periodic meetings, internal memos, etc.);

- organisation notes and procedures, gradually structured and compiled to form an organisation
manual, defining the ASN’s internal rules for the correct performance of each of its duties and roles;
- internal audits and inspections by the General Mining Council and context, activity and performance
indicators, for checking and improving the quality and effectiveness of the actions taken by the ASN.

Technical support organisations

20115

The Nuclear Safety Authority calls on the expertise of its technical support organisations. The
Institute for Radiation Protection and Nuclear Safety (IRSN) is the main one, but in recent years, the
ASN has been following a policy of diversification, both nationally and internationally.

The Institute for Radiation Protection and Nuclear Safety

As a public establishment of an industrial and commercial nature created by law 2001-398 of 9 May
2001 instituting the French environmental safety agency, and by decree 2002-254 of 22 February 2002,
the IRSN conducts nuclear safety and radiation protection work and analyses on behalf of the ASN
financed under an annual agreement which determines the amount and the nature of the work.

In 2003, the work done by the IRSN on behalf of the Nuclear Safety Authority amounted to
54.08 M€. This appears in Section 1V, subsidies, chapter 44-40 article 20, of the budget of the Ministry
for Ecology and Sustainable Development.

The other technical support organisations

In 2003, the ASN received the assistance of CETEN-APAVE in the fields of quality assurance, fire risk
and obsolescence of nuclear facilities.

As part of its expert diversification policy, the Nuclear Safety Authority also called on the services of
other organisations. Expert assessments were thus requested from the BURGEAP company, the
research centre for the evaluation of protection in the nuclear field (CEPN), Armines, the Ligeron SA
company, the Geological and Mining Research Office (BRGM) and the National Health Monitoring
Institute (InVS).

The expert groups

The Nuclear Safety Authority relies on the opinions and recommendations of expert groups:
- the Advisory Committees;
- the Standing Nuclear Section of the Central Committee for Pressure Vessels.

The radiation protection section of the French Higher Public Health Council (see § 3|2[2) plays a
similar role in the field of radiation protection.

a) The Advisory Committees

Four Advisory Committees comprising experts and representatives of the Administration were
created to assist the DGSNR by ministerial decisions of 27 March 1973 and 1 December 1998. They
examine the safety-related technical problems raised by the construction, commissioning, operation
and shutdown of nuclear facilities and their auxiliaries and the transport of radioactive materials.
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The Advisory Committees are consulted by the Director General for Nuclear Safety and Radiation
Protection regarding the safety of the facilities and activities within their sphere of competence.

In this capacity, they examine the preliminary, intermediate and final safety analysis reports for each
of the BNIs. They are provided with a report presenting the results of the assessment conducted by
the IRSN, and issue an opinion with a number of recommendations.

Each Group can call on the services of anyone it deems necessary. It may also organise a hearing of
representatives of the operator.

Participation by foreign experts results in a wider range of different approaches to the problems
with opportunities to benefit from international experience.

The Advisory Committee for nuclear reactors

The Advisory Committee for nuclear reactors held thirteen meetings during which the following
topics were examined:

- generic studies for the periodic safety reviews of the 1300 MWe reactors;

- safety options for the Horowitz future research reactor;

- guidelines to be followed for the periodic safety reviews of the 900 MWe reactors linked to the
third ten-yearly inspections;

- final commissioning of the two Chooz B reactors;

- qualification of power reactor equipment for accident conditions;

- design of systems and accident studies for the future EPR reactor;

- safety review of the Phébus reactor for the FPT 3 test;

- ageing and lifespan of power reactors;

- radiation protection in EDF power plants.

Chaired by Mr Pierre Govaerts, the Advisory Committee for nuclear reactors comprises representa-
tives of the Administration, experts nominated on proposals from the IRSN, EDF and Framatome,
and experts chosen for their particular competence.

The Advisory Committee for laboratories and plants

The Advisory Committee for laboratories and plants held four meetings during which the following
topics were examined:

- the safety reassessment of the PEGASE installation in Cadarache;

- the safety reassessment of the fuel fabrication plant (FBFC) in Romans-sur-Isere;

- the increased production capacity of the MOX fabrication plant (MELOX) in Marcoule;

- the safety reassessment of the advanced fuel study and fabrication laboratory (LEFCA) in Cadarache.

The first of these subjects was examined jointly with the Advisory Committee on radioactive waste.

Chaired by Mr Pierre Chevalier, the Advisory Committee on laboratories and plants comprises repre-
sentatives of the Administration, experts appointed on proposals from the IRSN, EDE the CEA and
ANDRA, and experts chosen for their particular competence.

The Advisory Committee for radioactive waste

The Advisory Committee for radioactive waste held two meetings devoted to the 2001 file in the
geological disposal project presented by ANDRA and which concerned:

- the initial safety check;

- the results of the audit conducted by the OECD’s nuclear energy agency (NEA).

Chaired by Mr Robert Guillaumont, the Advisory Committee for radioactive waste comprises repre-
sentatives of the Administration, experts appointed on proposals from the IRSN, the CEA and
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Meeting of the Advisory Committee for Nuclear Reactors on 27 February 2003

ANDRA, experts representing the radioactive waste producers and experts appointed for their partic-
ular competence in the nuclear, geological and mining fields.

The Advisory Committee for transport

The Advisory Committee for transport held one meeting in 2003, during which it examined
proposals for changes to international regulations for the transport of radioactive materials.

Chaired by Mr Francgois Barthélemy, the Advisory Committee for transport comprises representatives
of the Administration and the French committee for certification of licences for the training and
monitoring of personnel working with ionising radiation, experts appointed on proposals from the
IRSN, the CEA, EDF and COGEMA, as well as experts chosen for their particular competence.

b) The Standing Nuclear Section of the Central Committee for Pressure Vessels

Instituted by article 26 of the 13 December 1999 decree concerning pressurized equipment, the
Central Committee for Pressure Vessels (CCAP) is a consultative body placed at the disposal of the
Minister for Industry.

In accordance with the ministerial order of 4 March 2003, it comprises members of the various
administrations concerned, persons appointed for their particular competence and representatives of
pressure vessel builders and users and interested technical and professional organisations. It is
chaired by Mr Jean Scherrer.

It can be consulted on all questions concerning enforcement of laws and regulations on pressure
vessels. Pressure vessel accident reports are also forwarded to it.

In order to ensure closer monitoring of the more important pressure vessels and pressurised equipment
in nuclear facilities, the CCAP set up a Standing Nuclear Section (SPN), also chaired by Mr Jean Scherrer.

The SPN’s role is primarily to give its opinion concerning application of pressure vessel regulations
to nuclear steam supply systems.

In 2003, the Standing Nuclear Section met on two occasions.

During the 18 April session, it examined the following points:

- thermal fatigue in fluid mixing zones with a high temperature differential in PWR pressurised cir-
cuits (see chapter 11, § 371D ;

- chemical cleaning of the Chinon Bl steam generators (see chapter 11, § 3/6/5),

- criteria for assessing leaks from steam generator tube bundles during hydrotests (see chapter 11, § 3/6/4).

During its 2 July session, it examined the design and manufacturing choices for the vessel nozzle sup-
port ring for the EPR reactor project (see chapter 11, § 6).
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The other stakeholders
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The Parliamentary Office for Assessment of Scientific and Technological Options

Created by law 83-609 of 8 July 1983, the Parliamentary Office for Assessment of Scientific and
Technological Options, a parliamentary delegation comprising eighteen deputies and eighteen
senators, the composition of which was renewed on 10 July 2002, is responsible for informing
Parliament of the consequences of scientific or technological options, in order primarily to assist
it with its decisions.

This Office is assisted by a Scientific Council comprising 24 members, with the composition of
the Council reflecting the diversity of scientific and technical disciplines.

In 1990, Parliament asked the Parliamentary Office to examine how the safety of nuclear facilities
and radiation protection was supervised. Since then, this request has been renewed on a yearly
basis.

From the outset, the Parliamentary Office carefully defined the scope of its rapporteurs, entrust-
ed with investigating how safety and radiation protection were organised at both governmental
and nuclear operator levels, comparing their findings with practice prevailing in other countries
and checking that the authorities were equipped to carry out the tasks allotted to them. This
“supervision of the supervisors” thus concerns the efficacy of administrative structures as well as
technical issues, such as the future of nuclear waste or the transportation of radioactive materials,
or again, socio-political questions, like the circulation and perception of nuclear news items.

Hearings attended by the press have become a well-established tradition at the Parliamentary
Office, since all parties concerned may express their opinions, defend their arguments and debate
in public on a given topic, under the guidance of the rapporteur from the Office. A verbatim
record of the hearings is appended to the reports. These hearings thus make a substantial contri-
bution to both the information of the public and the transparency of decisions.

In 2003, to supplement the Parliamentary Office’s studies into the safety of nuclear installations
and radioactive waste, the report from Mr Christian Bataille, deputy from Nord and Mr Claude
Birraux, deputy from Haute-Savoie and Chairman of the Office, concerning the lifespan of nucle-
ar power plants and the new types of reactors, examines the remaining service life of the EDF
installed plant base and the progress of the projects which, as and when the time comes, could
replace the reactors currently in service.

The report examines the various physical and other factors influencing the ageing of nuclear
power plants and examines the question of whether or not the forty year design life could be
exceeded in practice. The issue of the French nuclear generating plant population is compared in
technical and regulatory terms with the nuclear power plants in Finland, Sweden, Germany and
America.

Considering that a replacement solution must be prepared at the same time as optimising the
lifespan of the plants currently in service, Mr Christian Bataille and Mr Claude Birraux analyse in
detail the various light water reactor projects from around the world and designed to follow
on from existing models in 2015, in particular the EPR reactor from Framatome ANP which is
particularly competitive. They propose that construction work on an initial example begin in the
very near future.
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Presenting the other nuclear systems being examined by research organisations in France, but
also in the United States and Sweden, Mr Christian Bataille and Mr Claude Birraux analyse their
objectives and the conditions in which they are being developed, for a time frame that could be
no earlier than 2035, in the light of the technological hurdles to be cleared and the industrial
demonstrations to be conducted.

The National Assembly also asked the Office to examine the progress and prospects of research
into radioactive waste management. This task was entrusted to deputies Christian Bataille and
Claude Birraux.

Consultative bodies

a) The High Council for Nuclear Safety and Information

The High Council for Nuclear Safety and Information (CSSIN), set up by decree 87-137 of 2 March
1987, provides the ministers for the Environment and for Industry with a highly competent advisory
structure for all questions related to nuclear safety and the information of the general public and the
media.

It brings together prominent personalities from widely different walks of life, comprising parliamen-
tarians, personalities selected for their scientific, technical, economic or social competence, informa-
tion or communication experts, members of representative trade unions and associations for the pro-
tection of the environment, representatives of the operators and members of the governmental
departments concerned (Prime Minister, ministries for defence, the environment, industry, the interi-
or, health, labour).

The Council provides the ministers for the Environment and Industry with recommendations
deemed appropriate in the interests of the greater efficiency of the overall efforts pursued in the
field of nuclear safety and information. The CSSIN may decide to entrust the investigation of specific
topics to working parties, where necessary requesting the assistance of outside personalities. The
DGSNR keeps the Council informed of the actions of the Nuclear Safety Authority, in particular
presents its annual report and deals with relevant secretarial requirements.

Under the chairmanship of Mr Philippe Lazar, the CSSIN met four times in plenary session in 2003,
before its mandate expired on 12 September. It met on 19 February, 2 April, 4 June and 4 September.

During the course of this year, the Council mainly devoted its work to the following four subjects:

- distribution of a booklet entitled “Streté des centrales et des déchets nucléaires - Eléments de
débats” (Safety of nuclear power plants and nuclear waste - The key questions) and organisation of
local debates about energy;

- meta-analysis of nuclear incidents and accidents in nuclear installations;

- management of exceptional climatic situations by EDF and the consequences for electricity produc-
tion;

- drafting of the Council’s four-year activity report.

The Council heard the 2002 report from the Inspector General for Nuclear Safety and Radiation
Protection at EDF, and the ASN’s report for the year 2002.

Number 150 of the Contréle review dealing with “Safety and Competition” was presented to the
members of the CSSIN.

The Council heard Mr Grit, of the DGEMP, who presented the national energy debate.
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It also heard Mr Bourguignon, of the DGSNR, who presented the national nuclear and radiological
risks training curriculum for emergency medical professionals.

During these sessions, the following points were also raised: earthquake resistance of nuclear installa-
tions, the problems of fuel-tightness in the Cattenom plant and fuel with M5 cladding, fall-out from
Chernobyl and the dismantling of Superphénix.

The CSSIN finally issued a recommendation sent to the Ministers concerned and to the press, regard-
ing nuclear safety in the context of deregulation of the electricity production market.

Secretarial duties are handled by the DGSNR.
b) The Interministerial Commission for Basic Nuclear Installations

The Interministerial Commission for Basic Nuclear Installations (CIINB), set up by decree 63-1228 of
11 December 1963, as modified, concerning nuclear installations, must be consulted by the ministers
for the Environment and for Industry in the context of applications for BNI authorisation, modifica-
tion or final shutdown decrees and about the specific provisions applicable to each of these installa-
tions. It is also required to give its opinion on the drafting and application of general BNI regulations.
It comprises a standing section, competent to deal with routine issues.

The Commission, which is required by law to meet at least once a year, held four sessions in 2003,
under the chairmanship of Mr Yves Galmot, honorary Department Head of the Council of State,
which examined the following topics:

-on 25 April:

- three draft decrees authorising the Atomic Energy Commission (CEA) to carry out final shutdown
and dismantling of BNI n° 41 named Harmonie (calibrated neutron source reactor) and BNI n°® 121
named IRCA (irradiator) located in Saint-Paul-lez-Durance, as well as BNI n° 43 named ALS (Saclay
linear accelerator) located in Saint-Aubin,

-a draft decree authorising the CEA to modify the radioactive liquid effluent management zone in
the Saclay research centre,

- a draft decree modifying decree 96-978 of 31 October 1996 concerning the creation of BNI EL4-D, a
facility for storing equipment from the Monts d’Arrée nuclear power plant,

-a draft decree authorising the CEA to modify BNI n° 19 named Mélusine (pool reactor) located in
Grenoble, with a view to its dismantling and declassification,

- on 4 July, a draft decree authorising modification of the annual production capacity of the MELOX
plant in Marcoule;

-on 24 October, a draft decree authorising the CEA to create a BNI named CEDRA (radioactive
waste packaging and interim storage facility) in Saint-Paul-lez-Durance;

- on 20 November, four draft decrees authorising EDF to modify the perimeters of BNI 128 (Belleville
nuclear power plant), BNIs n° 111 and 112 (Cruas nuclear power plant), BNI n° 135 (Golfech nuclear
power plant) and BNI n° 88 (Tricastin nuclear power plant) and, for this latter, to take charge of the
liquid radioactive effluent and solid waste produced by the Tricastin operational hot unit.

The CIINB is chaired by Mr Yves Galmot and comprises representatives of the Administration, the
CEA, the CNRS, EDF, the INSERM, the IRSN, the INRA, and personalities chosen for their particular
competence in the nuclear field.

¢) The French High Public Health Council

The French High Public Health Council (CSHPF) is a consultative body of a scientific and technical
nature, reporting to the Minister for Health and competent in the field of public health.

It is responsible for issuing opinions and recommendations and for predicting, evaluating and manag-
ing health hazards.
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Without prejudice to the legislative and regulatory provisions making consultation of the CSHPF
mandatory, the Minister for Health or any other minister may submit any draft legislation or regula-
tions, draft administrative decisions and any question within its area of competence to the Council.

The CSHPF comprises four sections (water, communicable diseases, natural environments, radiation
protection), each comprising 23 members appointed by order of the Minister for Health, with a 5-
year mandate. The opinions of the sections are issued in the name of the CSHPF and published in
the official bulletin of the Ministry for Health.

Although the CSHPF is a long-standing institution, the Radiation Protection Section was only created
in 1997 (decree 97-293 of 27 March 1997). Its composition was renewed by an order of 20 September
2002,

The section’s activity reports for the years 1997 to 2002 are available on the ASN’s web site.

In 2003, the section’s activities dealt mainly with regulatory work concerning examination of draft
orders to implement the public health code and the labour code (see chapter 3). At the same time,
several working groups were set up (iodine tablet dosage, medical treatment of irradiated or contam-
inated victims and radiation protection recommendations for nuclear medicine patients).

A standing committee, to assist the Radiation Protection Section, will also be created by ministerial
order in early 2004. Its main role will be to propose opinions or recommendations on all subjects
concerning radiation protection linked to the use of sources of ionising radiation, except for ques-
tions concerning the protection of persons exposed for medical purposes. It will also take part in
drafting the regulations and technical instructions on this subject.

Under the chairmanship of Mr André Aurengo, the radiation protection section comprises members
appointed on proposals from the National Academy of Medicine, the National Academy of
Pharmacy, the Academy of Science, the National Council of the Order of Physicians, the National
Council of the Order of Pharmacists, the National Council of the Order of Veterinarians, the CEA and
the INSERM, as well as personalities appointed for their particular competence.

Secretarial duties are handled by the DGSNR.

The public health and safety agencies

a) The National Health Monitoring Institute (InVS)

The National Health Monitoring Institute is a state institution under the authority of the Minister for
Health. Tt is responsible for permanent monitoring and observation of the health of the population,
for collating, analysing and updating knowledge of health risks, their causes and their development,
and for detecting any event modifying or likely to impair the general state of health of the popula-
tion. Finally, it is responsible for taking all steps necessary to identify the causes of a change in the
state of health of the population, particularly in an emergency situation.

More particularly with regard to monitoring of cancers which could be attributable to ionising radia-
tion, the InVS proposes and implements appropriate surveillance systems (for example: thyroid can-
cer monitoring system) and in particular national registers (leukaemia register, child cancers register,
etc.). The InVS is also competent for risk evaluation (for example: InVS/IPSN report on the evalua-
tion of risks linked to fall-out in France from the Chernobyl accident) or epidemiological surveys
(for example, current survey on risk factors linked to a rise in the numbers of thyroid cancers).
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In 2003, the InVS published its recommendations for setting up a national epidemiological surveil-
lance system for thyroid cancers and took part in preparing the national plan for surveillance of
medical exposure (see chapter 1, § 3/2/1) prepared by the DGSNR.

b) The French Health Product Safety Agency (AFSSAPS)

The French Health Product Safety Agency is a state institution under the authority of the Minister for
Health. It takes part in implementing laws and regulations concerning all activities affecting health
products intended for use by man, as well as cosmetic products, and in particular drugs, biomaterials
and medical devices, in-vitro diagnostic medical devices, including those using ionising radiation.

With regard to health products generating radiation, the AFSSAPS issues radiation protection authorisa-
tions for distribution of radio-pharmaceuticals and medical devices emitting ionising radiation (radioac-
tive sources, electric equipment generating X-rays, and so on). It is also responsible for organising the
monitoring of medical devices and in particular issues approval of the organisations responsible for this
monitoring task and defines the corresponding reference requirements, per equipment category.

In 2003, the AFSSAPS published the monitoring reference requirements for medical devices
(mammography and radiotherapy equipment) and set up the procedure for accreditation of the
organisations responsible for external inspection of these devices.

¢) The French Food Product Safety Agency (AFSSA)

The French Food Product Safety Agency is a state institution under the authority of the ministers for
Agriculture, Consumer affairs and Health. Its role is to help to guarantee health safety in the field of
food products, from production of raw materials up to distribution to the end-user. It evaluates the
possible health and nutritional risks of the food products intended for humans and animals, includ-
ing those which could come from water intended for human consumption. In the field of ionising
radiation, the AFSSA’s mission is to issue opinions on the radiological quality of food products and
water intended for human consumption, in particular in an accident or post-accident situation.

d) The French Environmental Safety Agency (AFSSE)

1214

The French Environmental Safety Agency is a state institution under the authority of the ministers for
the Environment and Health. Its role, with the aim of protecting human health, is to help guarantee
public health safety in the environmental field and to evaluate health risks linked to the environment.

The public state institutions, as listed in a decree from the Council of State, provide the agency with
permanent assistance.

The AFSSE’s contribution to assessment work in the field of ionising radiation, and the links to be
established with the IRSN and the InVS, have yet to be specified.

In 2003, the AFSSE provided secretarial services for the group of experts tasked by the Minister for
Health with examining the future national health and environment plan.

Other consultative committees

Under application of the regulations, the DGSNR has set up a number of consultative committees:

- the national Committee responsible for examining certification applications by organisations carry-
ing out radon measurements in premises open to the public;

- the national Committee responsible for examining certification applications by organisations mea-
suring radioactivity in the environment;

- the national consultative committee for radiological monitoring of the environment.
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1T RADIATION PROTECTION REGULATORY PROVISIONS

Since the publication of Directives 96/29/Euratom! and 97/43/FEuratom?, the legislative and regulato-
ry provisions on radiation protection contained in the Public Health Code and the Labour Code,
have been completely overhauled. The legislative part was updated in 2003 and the implementation
decrees were published in 2002 and 2003.

The following overall architecture was adopted for updating of this legislative and regulatory frame-

work:

'LEGISLATIVE PART e

First part, Book lll, section Ill
Chapter Ill - lonising radiation (art.L.1333-1 to L.1333-17)
Chapter V1 - Penalties (art.L.1336-5 to L.1336-9)
REGULATORY PART
Book |, section |, chapter VI - lonising radiation [ 8]
(art.R.1333-1 to R.1333-93)
]
Section 1 - Section 2
General measures to of 4 april 2002, Exposure to ionising
protect the population 20 70 of 24 march 2003, ’ radiation of natural origin
against ionising radiation 2003/296 of 31 march 2003 art.R.1333-12to R.1333-16

rt.R1333-1to R.1333-12
. o) o (o)

Section 3

Maintenance and

bl Section 5 e :
General licensing and Section 4 Supervision supervision of quality
deciaration Sutens Acquisition, distribution, art.R1333-54 [

art.R.1333-17 to R.1333-44 import.export, transfer 5-1to D,

recovery and disposal of

radioactive sources
Section 6 art.R.1333-44 to R1333-53 Section 7
Protection of persons exposed Radiological emergency
to ionising radiation for medical and situations and long-term
medico-legal purposes - exposure to ionising radiation

art.R.1333-55 to R.1333-74 | art.R.1333-75to R.1333-93

Legislative and regulatory architecture for radiation protection

The new legislative part of the Public Health Code (chapter VI “lonising radiation”) is almost com-
plete. The new requirements under preparation concerning radiation protection inspection are still
to be published. They are part of the draft guideline energy law concerning nuclear safety and
transparency.

For the regulatory part, decree 2002-460 of 4 April 2002 concerning the protection of individuals
against the dangers arising from ionising radiation, decree 2003-270 of 24 March 2003 concerning the
protection of persons exposed to ionising radiation for medical and medico-legal purposes, decree
2003-295 of 31 March 2003 concerning intervention in a radiological emergency and in the event of

1. Council Directive 96/29/Euratom of 13 May 1996 laying down basic safety standards for the protection of workers and the general
public against the dangers arising from ionising radiation.

2. Council Directive 97/43/Euratom of 30 June 1997 on health protection of individuals against the dangers of ionising radiation in rela-
tion to medical exposure.

3. Ordinance 2001270 of 2 March 2001 on the transposition of Community directives in the field of protection against ionising radia-
tion.

4. Decree 2003-461 of 21 May 2003 concerning certain regulatory requirements of the public health code.



March 2003

Ministerial order of 3 March 2003 (Official Gazette of 19 March 2003) setting the lists of
medical appliances subject to the obligation of maintenance and quality control
mentioned in articles L.5212-1 and D-665-5-3 of the Public Health Code

Ministerial order of 3 March 2003 (Official Gazette of 19 March 2003)

setting the composition of the licensing application file for organisations wishing
to carry out external quality control of the medical appliances mentioned in article
D.665-5-6 of the Public Health Code

March 2003

Decision by the Director General of the AFSSAPS ¢
of 8 April 2003) setting the provisio
mammography installation

August 2003

Ministerial order of 17 July (Official Gazette of 21 August)

Radioscopy without image intensification (appliance decommissioning procedures)
art.R.1333.58

Ministerial order of 15 July 2003 (Official Gazette of 15 August 2003)

Approval of organisations responsible for measuring radon in premises open to the public
art.R.1333.15

October 2003

Ministerial order of 17 October 2003 (Official Gaze
National network for collection of environm

November 2003

Ministerial order of 1 September 2003 (Official Gazette of 13 November 2003)

Methods for calculating effective doses and dose coefficient values, Public Health Code,
art.R.1333-10 and Labour Code, art.R231-80

Ministerial order of 20 October 2003 (Official Gazette of 4 November 2003)
Intervention levels for protection of the population

January 2004

Order DGSNR/DRT of 2 December 2003 (Official Gaze
exemption thresholds for parameters other than tho
the Public Health Code

Order DGSNR/DRT of 6 December 2003 (Offi
the conditions for issue of the certificat
for individual surveillance o

List of ministerial orders published on 1 February 2004
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long-term exposure and decree 2003-296 of 31 March 2003 concerning worker protection against the
hazards of ionising radiation have been published.

Decrees 2002-460, 2003-270 and 2003-295 are codified in chapter III “lonising radiation” of the new
regulatory part (articles R1333-1 to R1333-92) introduced by decree 2003-461 of 21 May 2003. Decree
2003-296 is codified in section VIII “Prevention of the risk of exposure to ionising radiation” of the
Labour Code.

Effective application of the new regulatory requirements remains dependent on the publication of a
large number of ministerial orders. Some of them (11) were published in 2003, others will be pub-
lished in 2004.

The legislative bases of radiation protection

| 111

The Public Health Code

The new chapter VI “lonising radiation” of part L of the Public Health Code, covers all “nuclear activ-
ities”, in other words, all activities involving a risk of human exposure to ionising radiation, coming
from either an artificial source, whether a substance or a device, or from a natural source, when the
natural radioelements are or have been processed owing to their fissile or fertile radioactive proper-
ties. It also includes “interventions” aimed at preventing or mitigating a radiological hazard following
an accident, due to environmental contamination.

The general principles of radiation protection (justification, optimisation, limitation), defined interna-
tionally (ICRP) and included in directive 96/29 Euratom, are enshrined in the Public Health Code
(art. L1333-1) and guide the regulatory action for which ASN is responsible.

1°) The principle of justification - “A nuclear activity or an intervention can only be undertaken or
carried out if its health, social, economic or scientific benefits so justify, given the risks inherent in
human exposure to ionising radiation which it is likely to entail”

Depending on the type of activity, decision-making power with regard to justification lies with dif-
ferent levels of authority: it lies with the government for issues of general interest, such as whether
or not to resort to nuclear energy, it is delegated by the Minister for Health to the DGSNR in the case
of sources used for medical purposes, industrial and research purposes, it is the competence of the
AFSSAPS when authorising use of a new irradiating medical device and is the responsibility of the
doctors when prescribing and carrying out diagnostic or therapeutic procedures.

Assessment of the expected benefit of a nuclear activity and the corresponding health drawbacks
may lead to prohibition of an activity for which the benefit would not seem to outweigh the risk.
This prohibition is either generic (for example: ban on the intentional addition of radioactive sub-
stances in consumer goods), or the authorisation required with regard to radiation protection will be
refused or will not be renewed. For existing activities, justification may be reassessed if current
know-how and technology so warrants.

2°) The principle of optimisation - “Human exposure to ionising radiation as a result of nuclear
activities must be kept as low as reasonably achievable, given current technology, economic and
social factors and, as applicable, the medical purpose involved.”

This principle, referred to by the acronym ALARA (as low as reasonably achievable), for example
leads to a reduction in the release licences of the quantities of radionuclides present in radioactive
effluent from nuclear installations, to mandatory monitoring of exposure at the workstation in order
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9 and 97/43 Euratom

Legislative part Legislative part of
of the Labour Code the Public Health Code
(Articles L.12-37-1 and 2) (Articles L.1333-1 to 20 and L.1336-5 to 9)

Regulatory part Regulatory part

Section 1
General measures
to protect the population

Section . \\
Exposure to ioni
Section 3

General licensing and
declaration system

Section 4

Management o

radioactive

Section 5
Supervision

Section 6
Patient protec

Section 7
Emergency situations

and long-term exposure

The new regulatory part of the Public Health Code

to reduce it to the strict minimum necessary, or to supervision to ensure that medical exposure
resulting from diagnostic procedures remains close to the predetermined reference levels.

3°) The principle of limitation - “The exposure of an individual to ionising radiation resulting from a
nuclear activity cannot raise the total doses received above the limits set by the regulations, except
when this person is exposed for medical or biomedical research purposes.”

The exposure of the general population or of workers as a result of nuclear activities is subject to
strict limits. These limits comprise significant safety margins to prevent the appearance of determin-
istic effects. They are also far below the doses at which probabilistic effects (cancers) have begun to
be observed (100 to 200 mSv). Exceeding these limits is considered to be unacceptable and in France,
can lead to administrative or legal sanctions.

In the case of medical exposure, no strict dose limit is established in that this voluntary exposure is
justified by the anticipated health benefits to the person exposed.

This new legislative base introduced into the Public Health Code enables to prescribe, by means of
decrees taken after advice of the Council of State, general rules concerning the conditions for prohi-
bition, authorisation and declaration of use of ionising radiation (art. L1333-2 and 4), as well as rules
for artificial or natural radionuclides management (art. L1333-6 to L1333-9). These authorisations and
declarations concern all applications of ionising radiation generated by radionuclides or by electrical
X-ray generators, whether for medical, industrial or research purposes. Some may however benefit
from exemptions.

Transposition of Directive 96/29 also requires new provisions for evaluating and reducing exposure
to natural radiation, in particular radon, when human activities contribute to enhancing the level of
this radiation (art. L.1333-10).
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A general obligation to train the medical professions in patient protection is introduced, under appli-
cation of Directive 97/43 (art. L1333-11).

Finally, these measures are accompanied by a new system of legal sanctions (art. L1336-5 to L1336-9).

The Labour Code

|2

The new provisions of the Labour Code (art. L. 230-7-1 et 2) introduce a legislative basis specific to
the protection of workers, whether or not salaried, pending transposition of Directives
90/641/Euratom and 96/29/Euratom. They bring French legislation into line with Directive 90/641
concerning non salaried workers exposed to ionising radiation.

A link with the three radiation protection principles in the Public Health Code is established in the
Labour Code, and the rules concerning worker protection are the subject of a specific decree (decree
2003-296).

Protection of individuals against the dangers of ionising radiation from nucle-
ar activities

1211

A table appended to this chapter gives the various levels and exposure limits set by the new regula-
tions or the regulations currently under preparation.

General protection of workers

The new articles R. 231-71 to R. 231116 of the Labour Code, introduced by decree 2003-296, create a
single radiation protection system for all workers (whether or not salaried) likely to be exposed to
ionising radiation during their professional activities. Of these requirements, the following should be
mentioned:

- application of the optimisation principle to the equipment, processes and work organisation (art. R.
231-75), which will lead to clarification of where responsibilities lie and how information is circulated

between the head of the establishment, the employer, in particular
when he or she is not the head of the establishment, and the per-
son with competence for radiation protection; M
- the dose limits (art. R. 231-76), which after a period of 2 years, will MQW
be reduced to a maximum of 20 mSv for 12 consecutive months,
barring waivers resulting from exceptional exposure levels justified
in advance, or emergency occupational exposure levels;

- the dose limits for pregnant women (art. R. 231-77) or more accu-
rately for the child to be born (1 mSv for the period from the decla-
ration of pregnancy up until birth);

- the limits of the various controlled areas (art. R. 231-81), which will
be reviewed in the light of the new dose limits, with the supervised
area covering potential worker exposure of more than 1 mSv per
year, and the controlled area covering exposure likely to exceed 6
mSyv per year;

- the duties of the person with competence for radiation protection,
extended to definition of working areas using radiation, study of
exposed workstations and measures to reduce exposure (optimisa-

Work in radiopharmacy laboratory

ﬁmm

75



tion); for the performance of these duties, the person will have access to passive dosimetry and oper-
ational dosimetry data (art. R. 231-106);

- the modalities of medical supervision of exposed workers and the duties of the occupational
physician (art. R. 231-98 to R. 231-102).

11212
General protection of the population

Apart from the special radiation protection measures included in individual nuclear activity authori-
sations for the benefit of the population as a whole and the workers, a number of general measures
included in the Public Health Code help to protect the public against the dangers of ionising radia-
tion:

- The intentional addition of natural or artificial radionuclides in all consumer goods and construc-
tion materials is prohibited (art. R. 1333-2 of the Public Health Code). Waivers may however be grant-
ed by the Minister for Health after receiving the advice of the French High Public Health Council,
except with respect to foodstuffs and materials placed in contact with them, cosmetic products, toys
and personal ornaments. This new range of prohibitions does not concern the radionuclides natural-
ly present in the initial components or in the additives used to prepare foodstuffs (for example
potassium 40 in milk) or for the manufacture of materials used in the production of consumer goods
or construction materials.

Furthermore, the use of materials or waste from a nuclear activity is also in principle prohibited,
when they are contaminated or likely to have been contaminated by radionuclides as a result of this
activity.

- The effective annual dose limit (art. R. 1333-8) received by a member of the public as a result of
nuclear activities is set at 1 mSv; the equivalent dose limits for the lens of the eye and for the skin
are set at 15 mSv/year and 50 mSv/year respectively (average value for any lem  area of skin). The
calculation method for the effective and equivalent dose rates and the methods used to estimate the
dosimetric impact on a population are defined by ministerial order of 1 September 2003.

- A national network for collection of environmental radioactivity measurements will be set up (art.
R.1333-11); the data collected will contribute to estimating the doses received by the population. It
collates the results of the various environmental impact assessments required by the regulations, and
those of analyses performed by the various government departments and its public institutions, by
local authorities and by associations who so request. These results will be made available to the
public. Management of this monitoring network is entrusted to the IRSN, with its guidelines defined
by the DGSNR (order of 17 October 2003).

So that the measurement results used are valid and comparable, the laboratories working in this net-
work must meet the accreditation criteria defined by this ministerial order.

il

=

Thyroid

Village near the Cruas
power plant (Ardeche)
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- Management of waste and effluent from BNIs and ICPEs is subject to the requirements of the par-
ticular regulatory frameworks concerning these installations (see § 2 of this chapter). For manage-
ment of waste and effluent from other establishments, including hospitals (art R. 1333-12), general
rules will be specified by an interministerial order (not yet published). These waste and effluents
must be disposed of in duly authorised facilities, unless there are special provisions for on-site organ-
isation and monitoring of their radioactive decay (this concerns radionuclides with a radioactive
half-life of less than 100 days).

- Although Directive 96/29/Euratom so allows, French regulations have not adopted the notion of
release threshold, in other words the generic level of radioactivity below which the effluents and
waste from a nuclear activity can be disposed of without supervision. In practice, waste and effluent
disposal is monitored on a case by case basis when the activities which generate them are subject to
licensing (as is the case of BNIs and ICPEs). Otherwise, these discharges are the subject of technical
specifications.

The regulations also do not include the notion of “trivial dose”, in other words the dose below
which no radiation protection action is felt to be necessary. This notion appears however in Directive
96/29/Euratom (10 uSv/year).

The licensing and declaration procedures for sources of ionising radiation

The new system of licensing or declaration, which covers all sources of ionising radiation, is now
described in full in section 3 of chapter IIT of the Public Health Code.

All medical, industrial and research applications are concerned by the new systems put in place by
the decree of 4 April 2002. This more specifically concerns the manufacture, possession, distribution -
including import and export -, and utilisation of radionuclides or products and devices containing
them. The use of X-ray equipment for medical radio-diagnostic (except for sophisticated equipment)
is subject to declaration in this case, or to licensing in all other cases.

The licensing system applies without distinction to undertakings and institutions which actually pos-
sess radionuclides, but also to those which trade in them without directly possessing them. This
arrangement, which already applies in France, appears to be in conformity with Directive 96,29,
which explicitly mentions import and export. From the public health and safety viewpoint, this obli-
gation is essential to close monitoring of source movements and to prevent accidents as a result of
stray sources.

It should be recalled that in accordance with article L1333-4 of the Public Health Code, the licences
granted to industries covered by the Mining Code, basic nuclear installations and installations classi-
fied on environmental protection grounds also constitute radiation protection licences. However, this
exception does not concern ionising radiation applications for medical purposes or for biomedical
research.

The modalities for submitting licensing or registration applications will be specified in a ministerial
order, publication of which is expected in 2004.

The new modalities for accreditation of organisations responsible for supervision of installations, as
required by the Health Code and the Labour Code, were defined in the order of 9 January 2004. The
ASN is now responsible for examining accreditation applications submitted by the organisations.
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The medical, biomedical research and medico-legal fields

12132

For medical and biomedical research applications, the licensing system contains no exemptions:

- the licences required for the manufacture of radionuclides, or products and devices containing
them, as well as for their distribution, import or export, are issued by the French health product safe-
ty agency (AFSSAPS);

- the licences required for the use of radionuclides, products or devices containing them, are issued at
a national level by the DGSNR;

« X-ray generators, which hitherto were subject to technical approval by the OPRI are now subject to
declaration to the Prefect if they are of low-intensity (radiology or dental surgery), while a system of
licences issued by the DGSNR applies to sophisticated equipment (scanners).

X-ray installations used for medico-legal procedures are subject to a system of licensing or declara-
tion applicable to medical installations, whenever their operation involves exposing persons to ionis-
ing radiation.

The industrial and non-medical research fields

The DGSNR is also responsible for issuing licences for industrial and non-medical research applica-
tions, on behalf of the Minister for Health. In these fields, this concerns:

- the import, export and distribution of radionuclides and products or devices containing them;

- the manufacture of radionuclides and products or devices containing them, the use of devices emit-
ting X-rays or radioactive sources, the use of accelerators other than electron microscopes and the
irradiation of products of whatsoever nature, including foodstuffs, with the exception of activities
licensed under the Mining Code, the basic nuclear installations licensing system or that for installa-
tions classified on environmental protection grounds.

New criteria for licensing exemption incorporated in Directive 96/29/Euratom (Appendix 1, table A)
have been introduced into and appended to the Public Health Code (table A, appendix 13-8). Values
for additional radionuclides were introduced in the order of 2 December 2003. These criteria super-
sede those contained in decree 66-450 of 20 June 1966. Exemption will be possible if one of the fol-
lowing conditions is met:

- the total quantity of radionuclides possessed is less than the exemption values in Bg;

- the radionuclide concentrations are less than the exemption values in Bg/kg.

For this latter criterion, the decree introduces an additional mass restriction criterion (the mass of
material used must be less than 1 tonne). This reference criterion was used when preparing the sce-
narios used to define the exemption values. The transposition into French law is thus stricter than
Directive 96/29 which does not introduce this mass limit. Introduction of this restrictive criterion
should avoid the risk of the radioactive material being diluted in order to fall below the exemption
threshold.



1214

CHAPTER
REGULATORY PROVISIONS

Radioactive source management rules
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The general radioactive source management rules are contained in section 4 of chapter III of the
Public Health Code. They were drafted on the basis of rules laid down by the CIREA
(Interministerial commission on artificial radioelements) and their supervision is now the responsi-
bility of the ASN. However, the CIREA’s radioactive source inventory duties have been transferred to
the IRSN (article L.1333-9).

These general rules are as follows:

- sources may only be transferred to or acquired from someone in possession of a licence;

- prior registration with the IRSN is mandatory for the acquisition, distribution, import and export of
radionuclides in the form of sealed or unsealed sources, or products or devices containing them. This
prior registration is necessary so that monitoring of the sources and control by the customs services
can be organised;

- traceability of radionuclides in the form of sealed or unsealed sources, or products or devices con-
taining them, is required in each institution, and a quarterly record of deliveries must be sent to the
IRSN by the suppliers;

-any loss or theft of radioactive sources must be declared;

- validity of the formalities required for the import and export of radioactive sources, products or
devices, defined by CIREA and the customs services, is renewed.

The system for disposal and recovery of sealed sources which have either expired or reached the
end of their operational life, is taken from the CIREA’s special licensing conditions (decision of the
150th CIREA meeting of 23 October 1989):

- all users of sealed sources are required to recover sources that have expired, are damaged, or have
reached the end of their operational life, at their own expense (except when a waiver is granted for
decay in-situ);

- simply at the request of the user, the supplier is required unconditionally to recover any source no
longer needed or which licensing date has expired.

The question of financial guarantees will be dealt with in another decree implementing the new
article L1333-7 of the Public Health Code, which introduces the supplier’s obligation to recover
sources and the principle of financial guarantees. This new decree should also take account of the
requirements of the new directive 2003/122 Euratom of 22 December 2003 concerning supervision of
high-level sealed radioactive sources and orphan sources.

Protection of persons in a radiological emergency situation

The population is protected against the dangers arising from ionising radiation in an accident or
radiological emergency situation by implementing intervention measures (or countermeasures)
appropriate to the nature and scale of the exposure. In the particular case of nuclear accidents, these
countermeasures were defined in an interministerial circular of 10 March 2000, specifying interven-
tion trigger levels expressed in terms of doses. Exceeding these levels does not constitute a breach;
such levels are simply a point of reference for the government authorities (Prefect), who are
required on a case by case basis to decide on the feasibility of the action to be taken locally.

These countermeasures are:

« sheltering, if the predicted effective dose exceeds 10 mSv;

- evacuation, if the predicted effective dose exceeds 50 mSv;

- administration of stable iodine, when the predicted dose in the thyroid is likely to exceed 100 mSv.

79



80

) Predictive

.. . . " effective dose

0 10 mSv 50 mSv

o[ Jewn t ., i
fn*OO (o)

Intervention trigger levels for protection of the population

These intervention trigger levels were included in the order of 14 October 2003, implementing article
R. 1333-80 of the Public Health Code. The reference exposure levels for persons intervening in a radi-
ological emergency situation are also defined in the regulatory texts (art. R. 1333-86). Those involved
are thus placed in two groups:

a) The first group comprises the personnel making up the special technical or medical response
teams set up to deal with a radiological emergency. These personnel benefit from radiological
surveillance, a medical aptitude check-up, special training and equipment appropriate to the nature
of the radiological risk.

b) The second group comprises personnel who are not members of the special response teams but
who are called in on the basis of their competence. They are given appropriate information.

The reference individual exposure levels, which are practical reference points expressed in terms of
effective dose, should be set as follows:

a) The effective dose likely to be received by personnel in group 1, in the exercise of their regular
duties, is 100 millisieverts. It is set at 300 millisieverts when the intervention measure is aimed at pro-
tecting other people.

b) The effective dose likely to be received by personnel in group 2 is 10 millisieverts.

In exceptional circumstances, volunteers informed of the risks involved in their acts may exceed the
reference levels, in order to save human life.

Predictive dose in the thyroid : 100 mSv

Thyroid
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Protection of the population in a long-term exposure situation

|3

In recent years, and on a case by case basis, the General Directorate for Health set clean-up thresh-
olds for sites contaminated by radioactive substances. These were sites which had been contaminat-
ed by a nuclear activity in the recent or more distant past (use of unsealed sources, radium industry,
etc.) or an industrial activity using raw materials containing significant quantities of natural radioele-
ments (uranium and thorium families). Most of these sites are listed in the inventory distributed and
periodically updated by ANDRA.

This approach has today been abandoned in favour of a complete methodological approach defined
in the IPSN guide (methodology guide for sites contaminated by radioactive substances, version 0,
December 2000), produced at the request of the ministries for Health and the Environment, and dis-
tributed to the prefects (DRIRE and DDASS/DRASS). Based on the current and future uses of the
land and premises, this guide proposes a number of steps for local definition of rehabilitation targets
expressed in terms of doses. The parties concerned (owners of the site, local elected representatives,
local residents, associations) are involved in the process. Operational values for decontamination can
then be fixed for each case.

This new approach now has a regulatory framework in article R. 1333-90 of the Public Health Code.
An implementing order (not yet published) should set reference levels to allow definition of radio-
logical decontamination (or rehabilitation) of the contaminated land and buildings, on a case by case
basis.

Protection of persons exposed for medical and medico-legal purposes

1311

Justification and optimisation

The modalities for application of the principles of justification and optimisation concerning medical
and medico-legal applications of ionising radiation are defined in the new section 6 of chapter III of
the Public Health Code. The notions of diagnostic reference levels and dose constraints are also
defined. These requirements cover all diagnostic and therapeutic applications, as well as screening,
occupational medicine and medico-legal applications (insurance, customs, exposure during hiring of
certain workers, prisons, etc.).

- Justification of acts (art. R. 1333-56 to R. 1333-58) - A written exchange of information between the
prescribing physician and the doctor actually subjecting the patient to exposure, should make it pos-
sible to justify the benefits of the exposure in the precise case of the individual in question. This
“individual” justification will be based on a general justification of medical acts using ionising radia-
tion incorporated into a prescription guide published by the health authority. The two doctors will
be jointly responsible for the exposure and the doctor performing the act must refuse to do so if it
does not appear to be justified.

- As there is no further justification for using them, radioscopy devices without image intensification
are prohibited (art. R. 1333-58). The procedures for decommissioning these devices are specified in
the order of 17 July 2003.

- Optimisation (art. R. 1333-59 to R. 1333-66) - The complex process of optimisation is a guarantee of
the quality of operations. Exposure must be as low as possible while achieving the intended goal
(diagnosis or therapy, screening, monitoring of specific populations, etc.). A standardised procedures
guide for performance of examinations using ionising radiation is currently under preparation. Each
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user will have to adapt these procedures to his own personal equipment. The aim is not to restrict
the scope of options offered by the various techniques but to make them more transparent, based
on knowledge of the exposure levels they generate. Both practitioners and patients alike will be the
primary beneficiaries.

- Reference dose levels - Publication of reference dose levels for diagnosis plays a part in this same
principle of optimisation. This level, which is obtained by a statistical survey of the doses received
through examination in various facilities, corresponds to the 75th percentile of the dose distribution
thus obtained. If all doctors are aware of the dosimetry levels attributable to each act, this will lead
to a gradual reduction in the doses received for each examination, until the “optimum” value is
reached, corresponding to that which is needed to obtain the information looked for.

- Medical radio-physics specialist (art. R. 1333-60) - Calling in a person specialising in medical radio-
physics should lead to an improvement in quality assurance and to the practitioners becoming more
aware of the radiation doses received by the patients, eventually resulting in a reduction in these
doses. An order to be published in 2004 should clarify the duties and the training of these experts.

- Dose constraints - For exposure with no direct individual benefit to the person exposed (whether
someone close to a patient undergoing nuclear medicine for example, or someone exposed during
research without direct benefit), practitioners will have to define a dose constraint, in other words
the maximum dose target. This is not a dose limit, but an estimate of the dose needed to attain the
objective.

- Medico-legal applications - In the medico-legal field, ionising radiation is used for a wide variety of
applications, such as occupational medicine, sports medicine, or in the course of assessment and
appraisal procedures required by legal proceedings or insurance companies. The principles of justifi-
cation and optimisation defined apply both to the person requesting the examinations and to the
person performing them.

X-ray of the
chest

11312
Maintenance and quality control of medical devices

Decree 2001-1154 of 5 December 2001 (art D.6515-5-1 to 12 of the Public Health Code) provides for the
setting up of mandatory maintenance and quality control (internal and external) of certain medical
devices, which should include medical devices used for medical exposure to ionising radiation (order
of 3 March 2003). For each medical device, a decision by the Director General of the French Health
Product Safety Agency (AFSSAPS) must be issued to determine the acceptability criteria, monitoring
parameters and frequency of the inspections conducted on the medical devices concerned. The first
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decision concerning control of mammography installations, dated 27 March 2003, was published on 8
April 2003.

Biomedical research

|4

To be able to carry out biomedical research, the “researcher” must obtain a premise licence (article
L1124-6 of the Public Health Code). The licence is issued by the Director General of the AFSSAPS
with regard to medical devices, drugs and cosmetics, or by the Minister for Health (General
Directorate for Health) with regard to physiology, physiopathology, epidemiology and genetics
research.

For research conducted in a health care institution, the research practitioner submits an application
to the regional Prefect. The services of the DRASS and DDASS conduct an inspection to check the
conformity of the premises and procedures with the various regulations. The inspection report is
sent to the General Directorate for Health. At present, when ionising radiation is used in a research
facility, the services of the DRASS and DDASS check the conformity of the installations with the reg-
ulatory provisions applicable to these sources. In the case of research with no direct benefit to the
person exposed, the licence issued comprises a dose constraint, as defined in article R. 1333-65 of the
Public Health Code.

Protection of persons exposed to “enhanced” natural radiation

|41

Protection of persons exposed to radon

The regulatory framework applicable to management of the radon risk in premises open to the pub-
lic (art R. 1333-15) introduces the following clarifications:

- the radon monitoring obligation applies in geographical areas in which radon of natural origin is
likely to be measured in high concentrations and in premises in which the public is likely to stay for
extended periods;

- the measurements will be made by organisations approved by the Minister for Health, these mea-
surements being repeated every 10 years and whenever work is carried out to modify the ventila-
tion or the radon tightness of the building.

Apart from introducing action trigger levels of 400 and 1000 Bq/m3, an implementing order will
define the geographical areas and the premises open to the public for which radon measurements
are made mandatory: the geographical zones corresponding to the 31 departments classified as high-
priority for radon measurement (see map enclosed); the categories of premises open to the public
concerned are teaching establishments, health and social establishments, spas and penitentiaries.

The obligations of the owner of the establishment once the action trigger levels are exceeded are
also specified (see enclosed diagram).

The conditions for accreditation of the organisations authorised to carry out activity concentration
measurements were defined in the order of 15 July 2003 concerning the accreditation of organisa-
tions responsible for measuring radon.

Two accreditation levels are adopted: a first one for screening and checking the effectiveness of the
works (see diagram enclosed) and a second for further investigations, which require expertise in all
radon measurement techniques (integrated, spot, continuous). The organisations will be approved on
the basis of the main criteria, which are the setting up of a quality assurance system and the training
or qualification of the personnel for radon measurement.
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Accreditation is granted or refused after consulting the accreditation committee comprising represen-
tatives of the Ministries concerned, of technical bodies (Institute for radiation protection and nuclear
safety, scientific and technical centre for the building trades, French high public health council),
building professionals and professionals concerned by radon measurement.

In the working environment, the new article R. 231-115 of the Labour Code requires the head of the
establishment to take radon activity measurements and take the steps needed to reduce exposure
when the measurement results reveal an average radon concentration of more than 400 Bq/m3. An
implementing order is expected, in order to define the categories of establishments concerned by
this new requirement.

Other sources of exposure to “enhanced” natural radiation

|5

Professional activities which use materials which naturally contain radioelements not used for their
intrinsic radioactive properties but which are likely to create exposure such as to harm the health of
workers and the public (“enhanced” natural exposure) are subject to the provisions of the Labour
Code (art. R. 231-114) and the Public Health Code (art. R. 1333-13). The list of these activities will be
issued in a ministerial order (under preparation).

For these activities, there is now an obligation to monitor exposure and estimate the doses to which
the population is subjected. Furthermore, the Minister for Health may initiate measures to protect
against ionising radiation, should this prove necessary in the light of the estimates made. In addition,
and if protection of the public so warrants, it will also be possible to set radioactivity limits for the
construction materials and consumer goods produced by some of these industries (art. R1333-14).
This measure complements the ban on the intentional addition of radioactive substances to con-
sumer goods.

For professional exposure resulting from these activities, a dose evaluation process, under the
responsibility of the head of the establishment, was introduced into the Labour Code. Should the
dose limit of 1 mSv/year be exceeded, steps to reduce exposure should be taken.

Finally, the Labour Code (art. R. 231-116) stipulates that for aircrews likely to be exposed to more than
1 mSv/year, the head of the establishment must evaluate the exposure, take steps to reduce the
exposure (particularly in the event of a declared pregnancy) and inform the personnel of the health
risks. An order to be published in early 2004 will set the modalities for implementation of these pro-
visions.

In order to collect data about this natural exposure, an observation system named SIEVERT was set
up by the Directorate General for Civil Aviation, the IRSN, the Paris Observatory and Paul-Emile
Victor French institute for polar research.

Radiological quality of water intended for human consumption and foodstuffs

European Directive 98/83/EC, transposed into national law by the decree of 20 December 2001 on
the quality of water intended for human consumption, set radiological quality criteria for water
intended for human consumption. Two quality indicators concerning radioactivity were taken into
account: tritium and the total indicative dose (TID). The reference level for tritium was set at 100
Bq/L, and that of the TID at 0.1 mSv/year. Tritium is considered to be an indicator capable of reveal-
ing the presence of other artificial radionuclides, while the TID covers both natural radioactivity and
radioactivity due to the presence of artificial radionuclides.

Appendices 2 and 3 of Directive 98/83/EC should shortly be completed to clarify the radiological
analyses strategy associated with TID calculation. The document recently adopted by the committee
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composed of representatives of the Member States created by Directive 98/83/EC recommends intro-
ducing the measurement of gross alpha and beta activity indicators and the corresponding values
adopted by the World Health Organisation (0.1 Bq/L and 1 Bq/L respectively), and a search for spe-
cific natural and artificial radionuclides, when one or other of these gross activity values is not met.
An order to be published in 2004, implementing the decree of 20 December 2002, will use this basis
to define new radiological monitoring programmes for the mains water supply and non-mineral bot-
tled waters.

« Several European regulations (Regulation No 3954/87/Euratom and following, Regulation (EEC) No
2219/89) were adopted after the Chernobyl accident to determine the maximum allowable radioac-
tivity levels in contaminated foodstuffs. These levels, along with the values of the Codex alimentar-
ius for international trade, are appended to this chapter.

2 BNI REGULATIONS

|1

In addition to the general regulations applied, such as those pertaining to radiation protection,
described in paragraph 1|2 above, or those pertaining to labour law and environmental protection,
basic nuclear installations (BNI) are subject to two particular types of regulations:

- licensing procedures;

- technical rules.

Facilities concerned by regulations for installations classified on environmental protection grounds
are required to comply with specific procedures when located within the perimeter of a BNL

Licensing procedures

The unlicensed operation of a nuclear installation is prohibited by French law and the relevant regu-
lations. In this context, BNIs are currently regulated, pending a specific law, by decree 63-1228 of 11
December 1963, as modified, implementing law 61-842 of 2 August 1961, as modified, on the abate-
ment of atmospheric pollution and offensive odours. This decree notably provides for an authorisa-
tion decree procedure followed by a series of licences issued at key points in the plant’s lifetime: fuel
loading or pre-commissioning stages, commissioning, final shutdown, dismantling. It also enables the
ministers in charge of nuclear safety to request the operator at any time to conduct a periodic safety
review of an installation.

BNIs must also comply with the requirements of decree 95540 of 4 May 1995 implementing both
the above-mentioned law of 2 August 1961 and law 92-3 of 3 January 1992, as modified, on water
(articles L210-1 to L217-1 of the Environment Code). This decree, modified by article 3 of decree 2002-
460 of 4 April 2002 concerning the general protection of individuals against the dangers arising from
ionising radiation, sets the licensing procedure for liquid and gaseous effluent release and water
intake for these installations.

An operator who operates a plant either without having obtained the requisite licences or in a man-
ner contradictory to specified licence conditions lays himself open to legal or administrative sanc-
tions, as stipulated mainly in articles 12 and 13 of the above-mentioned decree of 11 December 1963
regarding the authorisation decree and in articles 22 to 30 of the law of 3 January 1992 on water
(articles L216-1 to L216-13 of the Environment Code), concerning effluent release and water intake.

Application of these various procedures starts with siting and plant design and ends with ultimate
dismantling.
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Well before applying for an authorisation decree, the operator provides information to the authori-
ties concerned on the site or sites selected for construction of a BNI, which means that the main site
characteristics can be analysed at a very early stage.

This analysis deals with socio-economic aspects and safety. If the planned BNI is intended for power
generation, the Directorate-General for Energy and Raw Materials at the Ministry for Industry will be
directly involved. The DGSNR will meanwhile analyse the safety-related characteristics of the site:
seismicity, hydrogeology, industrial environment, cold water sources, etc.

In addition, under application of section IV of law 2002-276 of 27 February 2002 on local democracy
(articles L1211 to L121-15 of the Environment Code), provision is made in a decree of 22 October
2002 on the organisation of public debates and the National Public Debates Commission, whereby
authorisation of a BNI may be subject to a public debate procedure:

- systematically, in all cases when dealing with a new electricity generating site or a new site not
generating electricity and costing more than €300 million;

- possibly, for a new nuclear electricity generating site costing more than €150 million.

Safety options

113

When an operator intends to build a new type of BNI, it is expected to present the relevant safety
objectives and the main characteristics as early as possible, well before submitting its authorisation
application.

The DGSNR asks the competent Advisory Committee to examine the proposals submitted, on the
basis of an analysis performed by the IRSN, and then informs the operator of the issues which it
must take into account in its authorisation decree application.

This preparatory procedure in no way exempts the applicant from the subsequent regulatory exami-
nations but simply facilitates them.

Plant authorisation decrees

Submission of the plant authorisation application

Applications for BNI authorisation decrees are sent to the Minister for the Environment and the
Minister for Industry, who forward them to other ministers concerned (Interior, Health, Agriculture,
Town Planning, Transport, Labour, etc.). Each application file comprises a preliminary safety analysis
report.

Processing of the application includes a public inquiry and a technical assessment.

- Consultation of the public and the local authorities

The public inquiry is opened by the Prefect of the department where the installation is to be built.
The documents submitted to the inquiry must notably specify the identity of the applicant, the pur-

pose of the inquiry, the nature and basic characteristics of the installation and comprise a plan of it, a
map of the region, a hazard analysis and an environmental impact assessment.
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In addition to the prefecture concerned, a descriptive file and an inquiry register are made available
in all communes completely or partially within a 5 km radius around the planned installation. If this
radius encompasses the territory of several departments, a joint order of the prefects concerned
organises the inquiry in each department, with the Prefect of the main site of the operation co-ordi-
nating the procedure.

In accordance with general provisions in this respect, the public inquiry shall proceed for a mini-
mum period of one month and a maximum period of two months, with the possibility of a two
week extension in the event of a well-founded decision in this matter on the part of the Inquiry
Commissioner. Moreover, in the case of BNIs, by virtue of a specific provision, introduced by a
decree of 12 May 1993, the government may extend the duration of the inquiry by a maximum
period of one month.

The purpose of the inquiry is to inform the public and collect opinions, suggestions and counter-pro-
posals, in such a way as to provide the competent authority with all the elements necessary for its
own information. So any interested person, whatever his nationality or place of residence, is invited
to express his opinion.

An Inquiry Commissioner (or an Inquiry Committee, depending on the nature or extent of the oper-
ations) is nominated by the President of the competent Administrative Court. He may receive any
documents, visit the site, arrange to meet all people wishing to make statements, organise public
meetings and request extension of the inquiry period.

When the inquiry is over, he examines the observations of the public entered into the inquiry regis-
ter or sent to him directly. Within one month of the end of the inquiry, he sends a report and his
recommendations to the Prefect.

The departmental or regional offices of the ministries concerned by the project are also consulted by
the Prefect.

Finally, the latter sends the report and conclusions of the Inquiry Commissioner, together with his
opinion and the results of the competent authority consultations, to the ministers in charge of nucle-
ar safety.

The public inquiry organised in the context of a declaration of public interest procedure may in
some cases replace the public inquiry required for an authorisation decree application.

- Consultation of technical organisations

The preliminary safety analysis report appended to the authorisation decree application is submitted
for review by one of the DGSNR Advisory Committees.

In view of the recommendations of the Advisory Committee, the results of the public inquiry and
possibly the remarks of other ministers, the DGSNR prepares a draft authorisation decree, if there
are no objections.

This draft decree is then sent to the Interministerial Commission for Basic Nuclear Installations
(CIINB) by the ministers in charge of nuclear safety. The Commission is required to submit its

opinion within two months.

The draft decree, if necessary amended, is then submitted to the assent of the Minister for Health
who must state his position within three months.

- Authorisation decree

The authorisation decree, based on the proposals of the ministers for the Environment and for
Industry, defines the perimeter and the characteristics of the installation and the specific require-
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ments which must be met by the operator. It also states the justifications which the operator shall
submit both for the commissioning and normal operation of the installation and subsequently for its
final shutdown.

The specific requirements imposed for the installation shall under no circumstances be detrimental
to compliance with the general technical regulations, regulations concerning release of effluents or
any other text applicable with regard to environmental protection or worker health and safety
issues.

Authorisation decrees issued or modified in 2003

UP 3-A 10 January 2003 Decree authorising COGEMA
(La Hague - Manche) to modify BNI n° 116

UP 2-800 10 January 2003 Decree authorising COGEMA
(La Hague - Manche) to modify BNI n® 117

STE3 10 January 2003 Decree authorising COGEMA
(La Hague - Manche) to modify BNIn° 118
Perimeters of UP 2-400, 10 January 2003 Decree authorising COGEMA
STE 2 and AT 1, HAO, to modify the perimeters of BNIs
UP 3-A, UP 2-800, STE 3 n°s 33, 38, 80, 116, 117, 118

(La Hague - Manche)

Radioactive waste 10 January 2003 Decree authorising the ANDRA
repository (CSM) to modify BNI n° 66
(Digulleville - Manche)

Uranium clean-up and 10 June 2003 Decree authorising SOCATRI
recovery installation to modify BNI n°® 138

(Bolléne - Vaucluse)

MELOX 3 September 2003 Decree authorising COGEMA to
(Chusclan - Gard) modify BNI n° 151

Operating licences

- Procedure applicable to power reactors

The first core load can only be delivered to the fuel storage building after authorisation from the
ministers for the Environment and for Industry, granted after examination by the DGSNR:

- of the storage provisions made by the operator, as presented at least three months beforehand,

- of the conclusions of an inspection carried out shortly before the date set for delivery of the fuel
elements.

Moreover, six months before fuel loading, the operator must send the ministers for the Environment
and for Industry a provisional safety analysis report together with provisional general operating
rules (RGE) and an onsite emergency plan (PUI) specifying the organisational provisions and mea-
sures to be implemented on the site in the event of an accident. The DGSNR consults the Advisory
Committee for nuclear reactors on these documents before drafting its own recommendations. Upon
receipt of the latter, the ministers can authorise fuel loading and pre-commissioning tests.

For PWRs, at least four successive licences are required in the startup stages:
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- a fuel loading licence, authorising fissile fuel elements to be installed in the reactor vessel, enabling
fuelled testing to start (pre-critical cold tests);

-a licence for pre-critical hot testing, prior to first criticality. These tests are subject to satisfactory
performance of the pre-critical cold tests. Operating the reactor coolant pumps then enables nominal
pressure and temperature levels to be reached in the primary system. These tests are only authorised
after issue of the primary system hydrotest certificate by the DRIRE Bourgogne, in application of
the ministerial order of 26 February 1974 (see chapter 4 below);

- a licence for first criticality and power build-up to 90% of nominal;

- a licence for power build-up to 100% of nominal.

After the initial startup and within a time limit stipulated in the authorisation decree, the operator
requests the issue of a commissioning licence by the ministers for the Environment and for Industry.
His request is substantiated by a final safety analysis report, final general operating rules and a
revised version of the onsite emergency plan. These documents must reflect the experience acquired
during the operating period since the initial startup.

- Procedures applicable to installations other than power reactors

The authorisation decrees for BNIs other than power reactors stipulate that their commissioning is
subject to authorisation from the ministers for the Environment and for Industry.

This pre-commissioning authorisation is accompanied by notification of technical requirements. It is
granted after examination by the DGSNR and its technical support organisations, especially the com-
petent Advisory Committee, of the documents prepared by the operator, comprising the provisional
safety analysis report, the general operating rules and the onsite emergency plan.

Furthermore, before an installation is definitively commissioned, which must take place within a
time stipulated in the authorisation decree, the operator must submit a final safety analysis report to
the ministers for the Environment and for Industry. This commissioning is subject to ministerial
authorisation, where necessary involving updating of technical requirements and general operating
rules, according to a procedure similar to that adopted for power reactors.

Main operating licence issued in 2003

CHICADE (Cadarache 28 March 2003 Operating licence for BNI
Saint-Paul-lez-Durance - Bouches-du-Rhone) n° 156 given to the CEA

Final shutdown and dismantling licences

As specified in article 6b of the above-mentioned decree of 11 December 1963, when an operator
decides, for any reason, to close down its installation, it must inform the Director General for Nuclear
Safety and Radiation Protection, by sending him:

-a document justifying the selected configuration in which the installation will be left after final
shutdown, and indicating the various stages of subsequent dismantling;

-a safety analysis report covering the final shutdown operations and indicating subsequent plant
safety provisions;

- the general surveillance and servicing rules to ensure that a satisfactory level of safety is main-
tained;

- an updated on-site emergency plan for the installation concerned.

In compliance with current environmental protection requirements, the operator must also submit
an environmental impact analysis pertaining to the proposed operations.
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The implementation of these various provisions is subject to their approval by decree, countersigned
by the ministers for the Environment and for Industry, after assent of the Minister for Health and
prior consultation of the Interministerial Commission for Basic Nuclear Installations (CIINB).

In some cases, operations such as the unloading and removal of nuclear material, the disposal of flu-
ids, or decontamination and clean-up operations can be performed under the provisions of the
authorisation decree for the plant considered, providing they involve no non-compliance with previ-
ously imposed requirements nor with the safety analysis report and general operating rules current-
ly in force, subject to certain modifications if necessary. In all other cases, such operations come
under the provisions of the final shutdown decree.

From the regulatory standpoint, after these end of operation tasks, two successive sets of operations
have to be carried out:

- final shutdown work, authorised by decree, as mentioned above, which mainly concerns the dis-
mantling of equipment outside the nuclear island which is not required for the latter’s surveillance
and safety, the preservation or reinforcement of the containment barriers, the assessment of a
radioactivity inventory;

- dismantling work on the nuclear part of the plant. This work can start as soon as the final shut-
down operations are completed or can be delayed with a view to taking advantage of radioactive
decay in certain activated or contaminated materials.

Operation of

the initial INB Final
| L - termination
N r « ,,of operation
Final shuydown
, operations
¥ °P New
installation,
+* Di i i declassification
« »Dismantling operations . otherstatu;
N
D1 D2 D3
Initial installation Décret d'autorisation Dismantling
authorization decree d'effectuer les opérations completion
de mise a l'arrét définitif checks
et du démantélement

Dismantling of basic nuclear installations

As soon as the installation, although still a BNI, is affected by the dismantling operations in such a
way that they alter its nature, it is considered to be a new basic nuclear installation and consequent-
ly a new authorisation decree is required, involving the procedure previously described, including a
public inquiry. In most cases, such plants become storage facilities for their own internal equipment.

If dismantling work reaches the stage where the total radioactivity of the remaining radioactive sub-
stances is below the minimum level necessitating classification as a Basic Nuclear Installation, the
plant can be removed from the list of Basic Nuclear Installations, ie. “declassified”. Then, depending
on the residual radioactivity level, it could come under the provisions of the law of 19 July 1976 con-
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cerning installations classified on environmental protection grounds (Articles L511-1 to L517-2 of the
Environment Code), in which case it would be subject to registering or licensing procedures.

On 17 February 2003, the DGSNR issued a doctrine note to the nuclear operators concerning final
shutdown and dismantling of nuclear installations. Without calling into question the existing regula-
tory framework, this note makes it possible to simplify the procedures involved in closure of the
installations, by dealing with final shutdown and the successive phases of dismantling in a single
decree. The purpose of this note is thus:

- to clearly define the main technical steps in decommissioning to ensure that they are better adapt-
ed to the diversity of nuclear facilities;

- to encourage complete dismantling operations which are either initiated immediately or deferred
only slightly;

- before the regulatory procedures are launched, to encourage presentation and justification by the
operator of the chosen decommissioning scenario, from the cessation of production up to final dis-
mantling of the facility;

- to clarify the administrative notion of declassification of a BNI and the corresponding criteria.

Licences issued in 2003

NONE

Liquid and gaseous effluent release and water intake licences

The normal operation of nuclear plants produces radioactive effluents, for which release to the envi-
ronment is subject to stringent conditions stipulated in an administrative licence devised for the pro-
tection of staff, the public and the environment. The licence concerns liquid and gaseous radioactive
effluents, covering both their activity level and their chemical characteristics.

The operation of most nuclear installations also involves intake of water from the site’s immediate
environment and release of non-radioactive liquid and gaseous effluents.

In application of decree 95-540 of 4 May 1995, as modified, on BNI liquid and gaseous effluent release
and water intake, the same licence, issued at ministerial level, can where necessary cover both
radioactive and non-radioactive liquid and gaseous release and water intake for a given BNI The
procedure clarified in two interministerial circulars (health, industry, environment) of 6 November
1995 and 20 May 1998, then derives from a single application, formulated accordingly and in all cases
examined by the DGSNR.

The procedures stipulated in the above-mentioned decree also apply to the installations classified on
environmental protection grounds located within the perimeter of a BNI This decree thus also
enables assessment of the overall environmental impact of an installation’s effluent release and
water intake.

-Submission of the licensing application

The effluent release and water intake licence application covers all such operations for which autho-
risation is required. It is sent to the ministers for Industry and for the Environment. In addition to
various drawings, maps and information, it comprises a description of the operations or activities
envisaged and an assessment of their impact on human health and on the environment, comprising
a list of proposed compensatory measures and the intended surveillance provisions.
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1) The DGSNR is the department conducting
the entire procedure described in the dia-
gram opposite.

2) Signed by the Ministers for the
Environment, Industry and Health.

MI Minister for Industry

ME Minister for the Environment

MS Minister for Health

DGSNR Directorate General for Nuclear
Safety and Radiation Protection

IRSN  Institute for radiation protection and
nuclear safety

CM Town councils

CDH  Departmental health council

MDB  River authority
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- Recommendations of the ministers concerned

The application is forwarded for their opinion to the ministers for Health and for Civil Defence and
to the Directorate for the Prevention of Pollution and Risks at the Ministry for the Environment.

- Consultation of the public and local authorities and organisations

The ministers for Industry and for the Environment, after having requested complementary data or
modifications where necessary from the applicant, forward the application, together with the recom-
mendations of the ministers consulted, to the Prefect of the department concerned.

The Prefect organises an administrative conference between various decentralised State departments
which he considers should be consulted and subjects the application to a public inquiry under con-
ditions similar to those described in §2|1|3 above for authorisation decrees.

However, in the present procedure, the inquiry is opened in the commune where the operations in
question are to be carried out and also in other communes where the impact of these operations
would probably be felt.

Moreover, the Prefect consults the town councils concerned together with various organisations,
such as the Departmental Health Council and, where necessary, the local river authority (Mission
déléguée de bassin) or the public agency administering the public domain. He also sends the applica-
tion file, for information, to the local water commission.

- Interministerial authorisation order

The Prefect sends the results of the administrative conference, the consultations and the inquiry,
together with his recommendations, to the ministers for Industry and for the Environment.

Authorisation is granted by a joint ministerial order signed by the ministers for Health, Industry and
the Environment.

Within the framework of general technical rules defined by an order of the ministers for Industry,
the Environment and Health of 26 November 1999, which was further clarified by a circular sent out
to the prefects, signed by the same ministers on 17 January 2002 (see below in § 2|2|1) this document
stipulates:

a) the intake and release limits with which the operator must comply;

b) the approved methods of analysis, measurement and monitoring of the installation or activity and
of surveillance of environmental effects;

¢) the conditions under which the operator shall report to the ministers for Health and the
Environment and to the Prefect, concerning the water intakes and releases it has performed together
with environmental impact surveillance results;

d) the way in which the public shall be informed.

At the request of the licensee or on their own initiative, the ministers for Health, for Industry and for
the Environment may, after consultation with the Departmental Health Council use a ministerial
order to modify the conditions provided for in the authorisation order.

Finally, any modification by the operator to the installation itself or to its operating mode and likely
to entail consequences for effluent release or water intake must be submitted beforehand to the
ministers for Industry and for the Environment, who will consult the Minister for Health. If it is then
considered that the modification could cause environmental hazards or difficulties, the operator may
be required to submit a new licence application.
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Radioactive waste
repository (CSM)
(Digulleville - Manche)

10 January 2003

Order authorising ANDRA
to continue discharging
gaseous and liquid effluent
for operation of BNI n°® 66

Nuclear plant
(La Hague - Manche)

10 January 2003

Order authorising COGEMA

to continue water intake

and liquid and gaseous effluent
release for operation of

the La Hague site

Nuclear power plant
(Chinon - Indre-et-Loire)

20 May 2003

Order authorising EDF to
continue water intake

and liquid and gaseous effluent
release for operation of

the Chinon nuclear power plant

Nuclear power plant
(Le Blayais - Gironde)

18 September 2003

Order authorising EDF to
continue water intake

and liquid and gaseous effluent
release for operation of

the Blayais nuclear power plant

Nuclear power plant
(Cruas - Ardeche)

7 November 2003

Order authorising EDF to
continue water intake and
liquid and gaseous effluent
release for operation of

the Cruas nuclear power plant

Nuclear power plant
(Gravelines - Nord)

7 November 2003

Order authorising EDF to

continue water intake

and liquid and gaseous effluent
release for operation of

the Gravelines nuclear power plant
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Technical rules

Technical nuclear safety rules and practices are set out in a structured series of texts. They are sum-
marised below in increasing order of detail. The first texts are regulatory, very general, broader in
scope but without attention to technical details. The last texts, on the other hand, concern closely

analysed specific topics. Their legal context is more flexible.

21211

General technical regulations

The general technical regulations, based on article 10a of the previously mentioned decree of 11
December 1963, currently cover four major subjects: pressure vessels, quality organisation, BNI water
intake and effluent release and external hazards and detrimental effects related to BNI operation.
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BNIs comprise two types of pressure vessels; those which are specifically nuclear, in other words those
which contain radioactive products, and those which are more conventional and which are not specific
to nuclear facilities.

The ministerial order of 26 February 1974 applies to the particular case of the construction of the main
primary system of EDF PWRs. Operational supervision of the main primary system and the main sec-
ondary systems of PWRs are covered by the interministerial order of 10 November 1999. The DRIRE
Bourgogne (BCCN) has particular responsibility for supervising application of these orders.

Decree 99-1046 of 31 December 1999 and the ministerial order of 15 March 2000 on pressure vessels
apply to the other pressure vessels.

As for quality; the ministerial order and circular of 10 August 1984 stipulate the general rules for quality
assurance and organisation to be followed by operators at the BNI design, construction and operating
stages.

BNI water intake and effluent release which in application of the procedure decree of 4 May 1995, dis-
cussed in § 2/1/6 above, are subject to the joint authorisation of the ministers for Health, Industry and the
Environment are henceforth circumscribed by technical rules in the framework of a ministerial order
signed by the above ministers on 26 November 1999 (Official Gazette of 5 January 2000). This text,
which replaces several 1976 ministerial orders, comprises requirements which in particular concern
proactive reduction of water intake and effluent release, reinforcement of analysis resources and inspec-
tions and the transmission of relevant information to the various state departments and the general pub-
lic. Its implementation is detailed in the interministerial circular of 17 January 2002 mentioned above,
particularly with regard to the goals and application of the new regulations, depending on whether an
initial application or a modification is being dealt with.

Finally, on 31 December 1999, the ministers for Industry and for the Environment signed an order (pub-
lished in the Official Gazette on 15 February 2000), prescribing the general technical regulations for the
prevention and limitation of external hazards and detrimental effects related to BNI operation, apart
from water intake and effluent release issues. The gradual implementation of these provisions will
ensure that environmental protection considerations are fully taken into account by the operators, on a
level comparable to that required for non-nuclear industrial installations.

The current body of general technical regulations will soon be changing, as the DGSNR is working on
broadening its scope of application. Three orders concerning PWRs are thus currently under prepara-
tion: one, which is the furthest advanced, concerning fuel, the second dealing with general operating
rules, and the third, looking to the longer term and aiming to regulate the periodic safety reviews.
Finally, an order concerning nuclear pressure vessels is currently being drafted.

Basic safety rules

The DGSNR issues Basic Safety Rules (RFS) on various technical subjects, concerning both PWRs and
other BNIs. These rules constitute recommendations defining the safety aims to be achieved and
describing accepted practice the DGSNR deems compatible with these aims.

They are not, strictly speaking, regulatory documents. A plant operator may decide not to adopt the
provisions laid down in a Basic Safety Rule, provided it can demonstrate that the safety aims under-
lying the rule can be achieved by alternative means, which it has to propose.

Rules laid down in this context are particularly flexible, allowing for technical advances and new
know-how.
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There are currently about forty Basic Safety Rules, which may be consulted, together with the other
technical rules issued by the DGSNR, in brochure 1606 published by the Official Gazette and the
Nuclear Safety Authority under the title “The safety of nuclear installations in France - laws and reg-
ulations”.

The DGSNR is continuing the formulation of an RFS concerning short or medium term storage facili-
ties for radioactive waste, effluents and spent fuel. Such installations already exist, their operating
periods are frequently extended and their number is regularly increasing. A preliminary draft was
produced in 2003 and transmitted to the operators for their comments. The text taking account of
their remarks should be presented to the Advisory Committee for Waste in 2004.

Work is now proceeding on revision of the 1995 RFS concerning waste packages for surface disposal.
A draft, based notably on the safety assessment results obtained for the Aube repository in 1999, on
ANDRA operating feedback and on a series of ASN inspections, was transmitted to the operators.
The draft should be examined by the Advisory Committee for Waste in late 2004 or in early 2005.

Re-examination of RFS I4.a on fire protection in BNIs other than reactors, began in 1999 and showed
that revision of it was necessary. First, a circular explaining the provisions of the above-mentioned
interministerial order of 31 December 1999 on fire protection will be drafted with the assistance of a
working group. A second step will consist in revising RFS L4.a to bring it into conformity with the
order and the circular.

French nuclear industry codes and standards

French regulatory practice with respect to nuclear safety requires the plant operator to submit a
document defining the rules, codes and standards he will implement for the design, construction,
startup and operation of safety-related equipment.

This gave rise to formulation by the manufacturers of design and construction rules, known as the
RCC codes which, for the different categories of equipment involved (civil engineering, mechanical
and electrical equipment, fuel, etc.) concern the design, construction and operation stages. Some of
these rules have been drawn up and published by the AFCEN (French association for NSSS equip-
ment construction rules), of which EDF and Framatome are members.

All in all; the codes provide a means of both complying with general technical regulations and
upholding good industrial practice.

These documents are drawn up by the manufacturers and not by the Nuclear Safety Authority,
which nevertheless examines them in detail, both in their initial and revised versions. In most cases,
their contents are then integrated into a Basic Safety Rule, thereby confirming their relevance at the
time of publication.

The new version of the RCC-E (design and construction rules for nuclear island electrical equip-
ment) code was approved by the ASN in 2003. The ASN in particular checked that this fourth edition
of the code, superseding that of 1993, is consistent with basic safety rule I14.1a of 15 May 2000, con-
cerning PWR safety-related electrical system software.

The year 2000 publication of a new edition of the RCC-M code (concerning mechanical equipment)
led the ASN on 10 July 2001 to issue a decision (which can be consulted on its website). In this deci-
sion, it accepts application of the new edition of the code, but with reservations. In response to this
decision, the AFCEN published the first modification of the RCC-M code in June 2002. This modifica-
tion also starts the process of bringing the French code into line with the European ETC-M code
(EPR Code for Mechanical Components), within the framework of the EPR reactor project. In 2003,
the ASN began its examination of these modifications and it will submit its conclusions in 2004.
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With a view to ensuring cohesion with the RCC-M code, the AFCEN, as from 1990, undertook the
drafting of a set of “rules for in-service surveillance of mechanical equipment” (RSEM), the first edi-
tion of which was available in 1997. Under the impetus of the ASN, EDF undertook to ensure com-
pliance of this code with the ministerial order of 10 November 1999 (referred to in § 2|2/1), which
gave rise to publication of a new edition of the RSEM. This new version was accepted by the
DGSNR in June 2002 and has been applied to all nuclear power plants since January 2003.
Codification work is continuing in order to complete code conformity with the order of 10
November 1999, a process which entails discussions with the DGSNR.

Installations classified on environmental protection grounds

Installations liable to prove dangerous or harmful for the environment are governed by law 76-663
of 19 July 1976, as modified, concerning installations classified on environmental protection grounds
(ICPE). This law is now included in articles L511-1 to L517-2 of the Environment Code. The installa-
tions concerned, listed by type in a document regularly updated by the Ministry for the
Environment, are the subject of special arrangements when they are located within the perimeter of
a Basic Nuclear Installation.

Decree 63-1228 of 11 December 1963, as modified, concerning nuclear installations, makes a distinction
between Basic Nuclear Installation equipment and ICPEs, clarified by the 4 October 1983 opinion of
the Council of State:

- Basic Nuclear Installation “equipments” are these constituting elements necessary to the operation
of such installations. This equipment is covered by articles 2 and 3 of the above-mentioned 1963
decree and must comply with the procedure applicable to BNIs. In particular, in all cases where new
or modified equipment would be such as to substantially alter the initial capacity or purpose of a
BNI or would increase the risks it entails, a public inquiry must be held;

- installations classified on environmental protection grounds located within the perimeter of a Basic
Nuclear Installation are those which have no functional link with the latter. They are governed by
the aforementioned law of 19 July 1976, although with three specific provisions, specified in article
6a of the 11 December 1963 decree:

- the ministers in charge of BNIs replace the prefects for the granting of licences or registrations,

- operating permit applications may be substantiated by the public inquiry documents submitted in
the course of the initial BNI authorisation procedure and the permit may be granted by the BNI
authorisation decree,

« the technical requirements with which the operator must comply are notified by the ministers in
charge of BNIs.

Moreover, as indicated in § 2[1/6 above, effluent release from ICPEs located within the perimeter of a
BNI is regulated by the decree of 4 May 1995 concerning BNIs.

The DGSNR conducts the examination procedure of the application files and the surveillance func-
tions defined in the above-mentioned law of 19 July 1976 for installations falling within its scope, are
entrusted to the BNI inspectors.



CHAPTER 3
REGULATORY PROVISIONS

APPENDIX 1
VALUES AND UNITS IN RADIATION PROTECTION

1  The main values used in radiation protection

Radiation protection rules cannot be implemented without metrology, as the most important expo-
sure indicators for radiation protection are the doses received by humans. Transposition of directive
96/29 Euratom led to updating of the definitions of the main parameters used in radiation protection
(Appendix 1 of Decree of 4 April 2002).

Activity and becquerel

Activity (A): the activity A of an amount of a radionuclide in a particular energy state at a given
time is the quotient of dN by dt, where dN is the expectation value of the number of sponta-
neous nuclear transitions with emission of ionising radiation from that energy state in the time
interval dt.

d
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The unit of activity of a radioactive source is the becquerel (Bq).

Absorbed dose and gray

Absorbed dose (D): energy absorbed per unit mass

dE
=t
dm
where:
dE is the mean energy communicated by the ionising radiation to the matter in a volume ele-
ment;

dm is the mass of the matter in this volume element.
The term “absorbed dose” designates the mean dose received by a tissue or an organ.

The absorbed dose unit is the gray (Gy).

The absorbed dose D represents the quantity of energy absorbed per unit mass of tissue. 1 gray (Gy)
corresponds to the absorption of 1 joule per kilogram. This quantity designates the mean dose
absorbed by a tissue, organ or the whole body. However, the absorbed dose cannot be directly used
in radiation protection because it does not take account of the fact that the biological effects of the
energy intake depend on a number of parameters:

« the quality of the radiation, in other words how it loses its energy in the micro-volumes along its
path. This depends on its nature, whether electromagnetic (X or gamma rays) or electrically charged
or uncharged particle (alpha, beta or neutrons);

- the characteristics of the organ or tissue into which the energy is taken, as not all tissues have the
same sensitivity to radiation;

- the dose rate, that is the inclusion of the time factor in the energy intake.

A large number of experiments have analysed the importance of each of these factors with regard
to the biological effects of irradiation. To manage all the doses received by an individual, equivalent
dose must be used which take account of these exposure parameters. Weighting factors are thus
applied to the “absorbed dose” when one wishes to define the “equivalent dose” which takes
account of the nature of the radiation and the “effective dose” which concerns the whole body.
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Equivalent dose, committed equivalent dose and sievert
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Effective dose, committed effective dose and sievert

Effective dose (E): sum of the weighted equivalent doses delivered by internal and external expo-
sure to the various tissues and organs of the body. It is defined by the formula:

E=% w; Hp=Xw; X wp Dy
T T R
where:

D. is the mean for the organ or tissue T of the absorbed dose of radiation R;
Wy is the weighting factor for radiation R;
w. is the weighting factor for the tissue or organ T.

The effective dose unit is the sievert (Sv).

Committed effective dose [E(?)]: sum of the committed equivalent doses in the various tissues or
organs [HT(v)] following intake, each multiplied by the appropriate weighting factor wi. It is given
by the formula:

E(v) = Zw H ()
T

In E(1), © is the number of years of integration.
The committed effective dose unit is the sievert (Sv).

The choice made in 1990 by the International Commission on Radiological Protection (ICRP) is to
express doses by the effective dose, which is the result of an equivalence calculated in terms of a
late risk of radiation-induced fatal cancers and serious genetic consequences. The effective dose E
is the result of a second weighting by a factor describing the relative importance of the effects on
the tissues in which the dose is distributed. It is thus already the result of a modelling of the risk.
The values of w. are given in the following table.

Tissue or organ W
Gonads 0,20
Red marrow 0,12
Colon 0,12
Lungs 0,12
Stomach 0,12
Bladder 0,05
Breasts 0,05
Oesophagus 0,05
Thyroid 0,05
Liver 0,05
Skin 0,01
Bone surface 0,01
Others! 0,05

Comments - The choice of the same unit to express the equivalent dose, defined in an organ, and the
effective dose which takes account of all irradiated organs, is frequently a source of confusion.

1. For the calculations, the “other” organs are represented by a list of 12 organs for which there can be selective irradiation through
internal contamination. If one of them concentrates most of the radionuclides, a w. of 0.025 is given to it, and a factor of 0.025 is given
to the mean dose received by the other 11 organs. the sum of the various w.. is equal to 1, which corresponds to uniform irradiation of
the whole body. The w. values are appropriate to expressing internal contamination.
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The effective dose can be used to compare irradiations of different types, with regard to both the
nature of the radiation and whether irradiation is overall or partial. On the other hand, the effective
dose comprises a weakness: that of not being a measurable value. In the case of external exposure,
measurable operational values are defined (ambient equivalent dose, directional equivalent dose,
etc.), which will be used to calculate the dose in variable volumes, according to whether or not the
radiation is penetrating and according to the effects (dose on the eye, dose on the skin).

The means of calculating the effective dose also has the drawback of having varied with time, in
line with the changes made by the ICRP to the wR and w coefficients, which were reviewed in the
light of fresh data as it became available. Comparing the effective doses calculated at intervals of sev-
eral years means that the weighting coefficients used in the calculations must be known for each
period.

In the case of internal contamination from a long-lived radionuclide, we use the committed dose
(committed equivalent dose or committed effective dose). At the time of contamination, it expresses
integration of all the tissue doses, up to complete elimination of the radionuclide or for 50 years in
workers and 70 years in children. The committed effective doses are calculated using the dose coeftfi-
cients of directive 96/29 Euratom to be published in France in the order of 1 September 2003.
Radionuclide by radionuclide, these coefficients give the effective dose (in sieverts) committed per
unit of activity taken in, expressed in becquerels.

Collective dose and man.sieverts

The collective dose for a given population or group is the sum of the individual doses in a given
population; it is obtained by the formula:

S=3H,P
H; is the mean of the total doses or the doses in a given organ of the Pi members of the ith sub-
group of the population or group.

The collective dose unit i the man.sievert.

Comment - For the ICRP, the advantage of the collective dose is to allow optimisation of exposure to
the lowest possible collective level, which contributes to the advancement of society as a whole,
with the exception of the cost generated, which was not taken into account. This value, little used in
France, was not included in the European and national regulations.

Uncertainties

The values recognised for the various weighting factors (w and w,) were chosen from a relatively
wide range of values. These are approximations designed to provide a tool for risk management.

The wy values are taken from physical measurements describing the intensity of ionisation per unit
volume, a value which varies with the residual energy along the path. When choosing a single value
for a given radiation, account is therefore only taken of the direct biological observations, comparing
the effects of this radiation with those of a reference radiation. Depending on the dose level and the
biological effects considered, the relative biological effectiveness (RBE) can vary widely.

The w were also chosen with a view to compromise and simplification. A few numerical values
alone characterise them. Some have debatable scientific grounding, thus the value of 0.2 for the
gonads presupposes the existence of genetic effects which have not been observed and the animal
experimentation data used are probably highly over-evaluated. Finally, the distribution of the risk
among the various organs is primarily the result of epidemiological observations in Hiroshima and
Nagasaki and we do not know exactly on what basis these risks should be transposed to a human
group with a significantly different way of life.
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Annual exposure limits contained in the Public Health Code (CSP) and in the Labour Code (CT)

_

Annual limits
for the general public
Art. R.1333-8 of CSP

Worker limits for
12 consecutive months
Art. R.231-77 of CT

e Effective doses for the body

e Equivalent doses for the lens of the
eye

e Equivalent doses for the skin (ave-
rage dose over any area of 1 cm? of
skin, regardless of the area exosed)

Adults:

e Effective doses for the body

e Equivalent doses for the hands,
forearms, feet and ankles

e Average dose over any area of
1cm? of skin, regardless of the
area exposed)

e Equivalent doses for the lens of the
eye

Pregnant women (exposure of the
child to be born)

Young people from 16 to 18 years
old*:

e Effective doses for the body

e Equivalent doses for the hands,
forearms, feet and ankles

e Equivalent doses for the skin

e Equivalent doses for the lens of the
eye

*Only if covered by waivers, such as for apprentices.

1 mSv/year
15 mSv/year

50 mSv/year

20 mSv
500 mSv

500 mSv

150 mSv

1 mSv

6 mSv
150 mSv

150 mSv
50 mSv

= These limits comprise the sum of
effective or equivalent doses
received as a result of nuclear
activities. These are limits that
must not be exceeded.

= These limits comprise the sum of
effective or equivalent doses
received. These are limits that
must not be exceeded.

= As an interim measure, for a per-
iod of 2 years, the whole-body
limit is dose set at 35 mSv/12
months, without exceeding 100
mSv over 5 consecutive years.

= Exceptional waivers are accepted:

e when justified beforehand, they
are scheduled in certain working
areas and for a limited period,
subject to special authorisation.
These individual exposure levels
are planned according to a ceiling
limit which is no more than twice
the annual exposure limit value;

e emergency occupational exposure
is possible in an emergency situa-
tion, in particular to save human
life.
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Optimisation levels for patient protection (Public Health Code)

Diagnostic examinations
Reference level
diagnostic

Art. R.1333-68

Dose constraint
Art. R.1333-65, order
expected in 2004

Radiotherapy
Target dose level
Art. R.1333-63

Definition

Dose levels for standard diagnostic
examinations

Used when exposure offers no direct
medical benefit to the person expo-
sed

Dose necessary for the target organ
or tissue (target-organ or target-tis-
sue) during radiotherapy (experimen-
tation)

Values

e.g., entry level
of 0.3 mGy for
an X-ray of the
thorax

Comments

= The diagnostic reference levels,
the dose constraints and the target
dose levels are used in accordan-
ce to the principle of optimisa-
tion. They are no more than
points of reference.

= The reference levels are defined
for standard patients by dose
levels for standard radiological
examinations and by radioactivity
levels for radio-pharmaceutical
products used in diagnostic
nuclear medicine.

= The dose constraint can be a frac-
tion of a diagnostic reference
level, in particular for exposure in
the context of biomedical resear-
ch or medico-legal procedures.

= The target dose level (specialists
talk of a target volume in radio-
therapy) is used to adjust the
equipment.

Intervention trigger levels in case of radiological emergencies (Public Health Code)

_

Protection of the general
public

Intervention levels

Art. R.1333-80, order of 14
October 2003, circular of
10 March 2000

Protection of rescuers
Reference levels
Art. R.1333-86

Expressed in effective dose (except
for iodine), these levels are designed
to assist with the relevant response
decision to protect the population:

e sheltering

® evacuation

e administration of stable iodine

(thyroid dose)

These levels are expressed as effecti-

ve dose:

e for the special teams for technical
or medical intervention

o for the other rescuers

10 mSv
50 mSv
100 mSv

100 mSv

10 mSv

= The Prefect can make adjustments
to take account of local factors.

= This level is raised to 300 mSv
when the intervention is designed
to prevent or reduce exposure of
a large number of people.
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Action trigger levels (Public Health Code and Labour Code)
(Activity or dose levels above which action must be taken to reduce exposure)

_

Lasting exposure
(contaminated sites

Art. R.1333-89 of the CSP
IRSN Guide 2000

Exposure to radon

Protection of the general
public

Art. R.1333-15 and 16 of
the CSP

Worker protection
Art. R.231-115 of the CT

Enhanced natural
exposure (other than
radon)

Protection of the general
public

Art. R1333-13 and 14 of
the CSP

Worker protection
Art. R.231-114 of the CT

Water intended for human
consumption

Decree n° 2001-1220 of
20 December 2001

Foodstuffs (emergency
situation)

European regulations
Codex alimentarius....

Selection level: individual dose
above which the need for rehabilita-
tation must be examined

Premises open to the public

Working environments

Effective dose

Annual total indicative dose (TID),
calculated based on the radioele-
ments present in th water, except for
tritium, potassium 40, radon and
daughter products

Tritium

Commercialization limits

= The notion of selection level is
introduced by the IRSN guide for
management of industrial sites

Not defined

potentially contaminated by
radioactive substances.

400 Bg/m? = Above 1000 Bg/m?, temporary
1000 Bg/m? closure of the premises may be
effective pending performance of

the work.

400 Bg/m?

None = Any population protection action
to be taken will be defined on a
case by case basis.

1 mSv/year

0,1 mSv = The TID can be used to estimate
the exposure attributable to the
radiological quality of the water.
Any corrective measures to be
taken if the TID is exceeded
depend on the value of the TID

100 Bg/L and the radioelements in question.

= Tritium is a contamination indica-

tor.

See folowing table
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Consumtion restrictions on contaminated foodstuffs

In the event of an accident or any other radiological emergency, the restrictions to be placed on the consumption
or sale of foodstuffs are determined in Europe by two regulations! published in the Official Gazette of the
European Communities. The purpose of these restrictions is to “safeguard the health of the population while main-
taining the unified nature of the market”.

Thus maximum allowable levels in Bq/kg or Bg/L were set according to the nature of the radioelement concerned,
the product concerned and its end-use (baby foods, foodstuffs and feedingstuffs).

A list of “minor foodstuffs “ was drawn up (foodstuffs for which the annual consumption does not exceed 10 kg).
For these products, levels ten times higher are set. These are thyme, garlic, cocoa paste, truffles, caviar, etc.

Foodstuffs or feedingstuffs in which contamination exceeds these levels, may not be sold or exported. Nonetheless,
in the event of an accident, “automatic” application of this regulation may not exceed a period of three months,
after which time it would be replaced by more specific provisions.

MAXIMUM ALLOWABLE LEVELS Dairy Other Liquid
FOR FOODSTUFFS produce foodstuffs foodstuffs
(Bg/kg or Bq/L) excerpt
minor
foodstuffs
Isotopes of strontium, notably % Sr 75 125 750 125
Isotopes of iodine, notably 71 150 500 2 000 500

Alpha-emitting isotopes of plutonium and
transplutonium elements, notably 2% Pu and 24! Am 1 20 80 20

All other nuclides of half-life greater than 10 days,
notably 34Cs and '%7Cs 400 1000 1250 1000

Maximum allowable radioactive contamination levels of feedingstuffs (caesium 134 and caesium 137):
Pork: 1250 Bq/kg
Poultry, lamp, veal: 2500 Bg/kg
Others: 2500 Bg/kg.

The WHO also proposed indicative values to facilitate international trade. The national authorities may use these
values as the basis for determining their own thresholds, thus helping to harmonise these intervention criteria.

Indicative values of the Codex alimentarius for foodstuffs offered for sale (FA91) Bq/kg

FOODSTUFFS INTENDED FOR GENERAL CONSUMPTION

Americium 241, plutonium 239 10
Strontium 90 100
lode 131, caesium 134, caesium 137 1 000

BABY FOODS AND MILK

Americium 241, plutonium 239 1
lodine 131, strontium 90 100
Caesium 134, caesium 137 1 000

1. *Council regulation (Euratom) n° 3954/87 of 22/12/1987 and following.
Regulation n° 2219/89/EEC.
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The purpose of Nuclear Safety Authority (ASN) supervision is to ensure that all users of ionising
radiation fully comply with their responsibilities and obligations with regard to radiation protection.

In the case of BNIs, this verification encompasses nuclear safety. This external supervision by no
means exempts the user of ionising radiation from organising his own supervision of his activities. In
the particular case of BNIs, ASN supervision involves both inspection of all or part of an installation
as well as examination of files, documents and information provided by the operator to justify its
actions. This supervision applies to all stages in the life of the installations: design, creation, commis-
sioning, operation, final shutdown, dismantling.

In other areas, the ASN is gradually setting up an inspection process based on the one hand on
examination of files concerning procedures stipulated in the Public Health Code, and on the other
on a system of nuclear activity radiation protection inspections.

1 BNI SUPERVISION

111

Scope of supervision

11111

Nuclear safety

The ASN’s supervisory activities cover all elements contributing to plant safety. Supervision thus con-
cerns both the equipment constituting the installations and those responsible for operation, together
with the related working methods and organisational provisions.

The scope of ASN supervision also extends throughout the lifetime of a nuclear plant, from initial
design to dismantling, covering construction, commissioning, operation, modifications and final shut-
down.

At the design and construction stage, the ASN checks the safety analysis reports describing and justi-
fying basic design data, equipment design calculations, utilisation and test procedures, and quality
organisation provisions made by the prime contractor and its suppliers. The ASN also checks the
manufacture of pressurized water reactor main primary circuit (CPP) and main secondary circuit
(CSP) equipment.

Once the nuclear installation has started operating, all safety-related modifications made by the oper-
ator are subject to ASN approval. In addition to meetings necessitated by developments in plant
equipment or operating procedures, the ASN requires periodic safety reviews from the operators,
providing opportunities to reinforce safety requirements according to both technological and policy
developments and operating feedback.

Nuclear operator compliance with safety reference systems is supervised by regular inspections,
either on the nuclear sites or, if necessary, at the Head Office department of the main nuclear opera-
tors or at the premises of their suppliers, with a view to checking the correct implementation of
safety provisions (see § 2[1/1).

When ASN supervisory actions reveal failures to comply with safety requirements, penalties can be
imposed on the operators concerned, in some cases, after service of formal notices. Penalties in such
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cases may consist in prohibiting restart of a plant or suspending operation until the requisite correc-
tive measures have been taken.

Finally, the ASN is kept informed of all safety-related unforeseen events, such as equipment failures
or operating rule application errors. The ASN ensures that the operator has conducted a relevant
analysis of the event and has taken all appropriate steps to correct the situation and prevent it hap-
pening again.

Nuclear safety supervision assignments are carried out, within the ASN, by the Directorate General
for Nuclear Safety and Radiation Protection (DGSNR) and its Regional Divisions (DSNR) within the
Regional Directorates for Industry, Research and the Environment (DRIRE). The DSNR are entrusted
with “on the spot” supervision. They are in permanent contact with the nuclear operators, take
charge of most of the inspections carried out on the nuclear sites and provide step by step supervi-
sion of the various stages in PWR maintenance and refuelling outages, after which authorisation for
restart will depend on the ASN. The DSNR also examine certain authorisation or waiver applications
and conduct an initial examination of incident reports. The DGSNR is responsible for co-ordinating
and steering the DSNR in these areas, deals with all matters of national importance and defines and
implements national nuclear safety policy.

Radiation protection

1113

Since 22 February 2002, the DGSNR has been responsible for supervising implementation of radia-
tion protection regulations, under the authority of the Minister for Health.

In the BNIs, the ASN therefore monitors application of the regulations concerning protection of indi-
viduals against ionising radiation. As with nuclear safety, this work takes place for the entire duration
of the life of the nuclear installations. The aim is to ensure that the operator takes all steps to moni-
tor and limit the doses received by the persons working in the installations.

The ASN ensures compliance with these rules by examining specific files and on the occasion of
dedicated inspections. Defining and implementing criteria for declaration of radiation protection
related events, common to all operators, makes it easier to notify the ASN of any abnormal situa-
tions encountered.

BNI design, construction and operation quality

The quality order of 10 August 1984 provides a general framework for the provisions to be made by
any BNI operator to elaborate, obtain and maintain plant and operating quality standards compatible
with safety requirements.

The order first requires that the operator specify the intended quality by specific requirements, and
then obtain it by appropriate skills and methods, and finally guarantee it by supervision of compli-
ance with these requirements.

The quality order also requires:

- that detected deviations and incidents be stringently dealt with and that preventive measures be
taken;

- that suitable documents testify to results obtained;

- that the operator supervise the service companies used and check compliance with procedures
adopted to guarantee quality.
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Nuclear installation incident and accident feedback together with inspection findings enable the ASN
to use dysfunction analysis to assess compliance with quality order requirements.

Pressure vessels

11114l

Present situation

11114l2

A large number of nuclear plant systems contain pressurised fluids and are consequently subjected
to general pressure vessel regulations.

As regards the central government authorities, application of these regulations is monitored by the
ASN for BNI pressure vessels containing radioactive product and by the DARPMI (Directorate for
Regional Action and Small and Medium-sized enterprises) for other pressure vessels.

Among the BNI pressure vessels within the scope of the ASN, the main primary and secondary sys-
tems of the 58 EDF PWRs are of particular importance. Since under normal conditions they operate
at high temperature and pressure, their in-service behaviour is one of the keys to nuclear power
plant safety.

ASN supervision of these systems is consequently very specific. It is based:

- for the design and construction stage, on the ministerial order of 26 February 1974, concerning the
main primary system, and on Basic Safety Rule 113.8 (1990), concerning the main secondary system;

- for the operating stage, on the ministerial order of 10 November 1999, covering requirements for
both these systems.

Pressure vessel operation is covered by supervision particularly focused on non-destructive tests,
maintenance operations, the handling of nonconformities affecting these systems and periodic
requalification of them. The principal PWR main and secondary system files currently being dealt
with are discussed in Chapter 11

Current developments

Regulations applicable to pressure vessels are being revised, notably within the framework of trans-
position of the European directive of 29 May 1997, concerning pressurised equipment.

The 13 December 1999 decree, thus replaces the decree of 2 April 1926 for steam pressure vessels and
the decree of 18 January 1943 for gas pressure vessels.

A process of updating nuclear regulations was however initiated in order to take account of changes
in the conventional sector and of experience feedback.

The first step consisted in the publication of the ministerial order of 10 November 1999, regulating in-
service surveillance of the main primary and secondary systems of PWRs. This text clearly states the
responsibility of the operator and the conditions under which the ASN would act in this context and
presents important new provisions, such as the qualification of NDT methods, the requalification of
main secondary systems or the compilation of reference dossiers for each reactor concerning both
design studies and in-service surveillance programmes or surveillance of ageing phenomena. The
ministerial order of 10 November 1999 partially revokes the ministerial order of 26 February 1974
and Basic Safety Rule 113.8.

.
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The second step, today in progress, consists in:

- regulating all the other BNI pressure vessels which are not covered by the European directive. This
concerns pressure vessels which are “specially designed for nuclear uses, the failure of which could
lead to radioactive emissions”. The year 2003 was devoted to defining requirements graduated
according to the gravity of the radioactive emissions, in order to lead to a draft ministerial order,
which is now the subject of consultation with industry and the organisations concerned,

- updating the regulatory provisions concerning the construction of PWR main primary and sec-
ondary systems. The technical rules approved by the Standing Nuclear Section of the Central
Committee for Pressure Vessels in October 1999 were forwarded to the manufacturers concerned as
the reference system both for any future construction work as well as for the replacement of large
components necessary to the upkeep of the nuclear power installed fleet. These requirements consti-
tute the basis of the construction regulatory provisions. They are now incorporated into the draft
order mentioned above, which will eventually supersede the applicable chapters of the order of 26
February 1974 and RFS I13.8.

Environmental protection

116

The prevention and limitation of environmental hazards and detrimental effects due to BNI opera-
tion are ensured by application of the following legislation:

- the decree of 11 December 1963 concerning BNIs, further defined by its implementing order of 31
December 1999 which sets out general requirements concerning the prevention of environmental
risks (notably accidental contamination) and noise pollution, together with BNI waste management;
- the legislation concerning installations classified on environmental protection grounds and includ-
ed within the perimeter of BNIs;

- the decree of 4 May 1995 concerning BNI liquid and gaseous effluents release and water intake, fur-
ther defined by its implementing order of 26 November 1999 and the circular of 20 January 2002.

Generally speaking, ASN policy regarding environmental protection tends towards that applied to
conventional industrial activities. For example, the order of 26 November 1999, prescribing general
technical provisions regarding the limits and procedures for BNI authorised releases and intake
requires that BNT release limits be calculated on the basis of the best available technology at an eco-
nomically acceptable cost, taking into account the specific characteristics of the site environment.
This approach leads to specification and reinforcement of limits regarding release of chemical sub-
stances and to a reduction in authorised limits for the release of radioactive substances. The new
release permits issued since that of the Saint-Laurent nuclear power plant (2 February 1999) reflect
this policy.

It should be noted that the DGSNR is now responsible for monitoring BNI liquid and gaseous
radioactive release, a duty hitherto carried out by the OPRI

In line with this policy, the ASN has for several years been developing inspections focused on efflu-
ent and waste management and on the implementation of rules applicable to installations classified
on environmental protection grounds. This action is intensifying, owing to the inspection procedures
involving sampling which have been in force since 1 January 2000 (see § 2|1).

BNI working conditions

In BNIs, as in any industrial firm, compliance with regulations concerning health and safety in the
workplace is the responsibility of labour inspectors. In the case of EDF nuclear power plants, these
functions are entrusted to DRIRE personnel, under the supervisory authority of the DIDEME
(Directorate for Energy Demand and Supply Contracts) at the Ministry for the Economy, Finance and
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Industry, acting on behalf of the Ministry for Labour. The DRIRE agents undertaking these tasks may
also be BNI inspectors.

Nuclear safety supervision, radiation protection and labour inspection actions have common con-
cerns, notably the organisation of work sites and the conditions governing use of subcontractors. For
this reason, the ASN, the DIDEME and the labour inspectors endeavour to co-ordinate their respec-
tive actions to the extent possible.

Finally, exchanges with the labour inspectors can also be a valuable source of information on the
employment relations situation, in a nuclear safety and radiation protection context more attentive
to the importance of individuals and organisations.

Supervisions procedures

The ASN uses a vast array of supervision procedures. This supervision is mainly carried out by
means of:

- plant inspections;

- work site inspections during power reactor maintenance outages;

- site technical meetings with BNI operators or plant equipment manufacturers;

- examination of supporting documents submitted by the operators.

1121
Inspection
11211l

Principles and objectives

An ASN inspection consists in checking that the operator complies satisfactorily with safety and radi-
ation protection provision requirements. It is neither systematic nor exhaustive and its purpose is to
detect specific deviations or nonconformities together with any symptoms suggesting a gradual
decline in plant safety.

These inspections give rise to factual records, made available to the operator, concerning:

- nonconformities in regard to plant safety or radiation protection, or safety-related points requiring
additional justification in the opinion of the inspectors;

- discrepancies between the situation observed during the inspection and the regulatory texts or
documents prepared by the operator in application of the regulations, whether in the safety or radi-
ation protection fields or in related areas under ASN supervision (waste management, effluent
release, installations classified on environmental protection grounds).

An annual inspection programme is determined by the ASN. It takes into account inspections
already carried out, DRIRE and ASN information on various plants and progress made on technical
subjects under discussion between the ASN and the operators. It is prepared after consultation
between the DGSNR, the DSNR of the DRIRE, and the IRSN, using a methodical approach defining
priority national topics and suitable coverage of the different sites. This programme is not communi-
cated to BNI operators.

The inspections are either announced to the operator a few weeks beforehand or may be unan-
nounced.

They mostly take place on nuclear sites, but may also be carried out in operator engineering offices,
the workshops and design departments of a subcontractor or on the construction sites or at factories
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and workshops where various safety-related components are manufactured. Even when the inspec-
tion is not performed on the nuclear site, it is the BNI operator who is ultimately responsible for the
quality of the work performed by its subcontractor and for the efficiency of its own surveillance at
the supplier’s works.

Inspections are usually performed by two inspectors, one of whom directs the operations, with the
assistance of an IRSN representative specialised in the plant to be inspected or the technical topic of
the inspection.

The BNI inspectors are ASN engineers, selected from the inspectors of installations classified on
environmental protection grounds and nominated by a ministerial order signed jointly by the minis-
ters for the Environment and for Industry. Their supervisory functions are carried out under the
authority of the Director General for Nuclear Safety and Radiation Protection. The inspectors take an
oath and are bound to professional secrecy.

2003 activities

- Inspection practices

The ASN uses six types of inspections:

- standard inspections;

- more stringent inspections on topics involving specific technical difficulties and normally conduct-
ed by senior inspectors;

- review inspections, scheduled over several days and requiring a team of inspectors. Their purpose
is to enable examination of previously identified issues in greater detail;

- inspections comprising sampling and measuring operations, aimed at spot checking release levels
independently of operator measurements;

- reactive inspections, carried out further to an incident or a particularly significant event;

- work site inspections, enabling adequate ASN representation on PWR work sites during outages.
It is to be noted that the more complex inspections are directed by senior inspectors (see Chapter 3).
- Inspections in 2003

As at 31 December 2003, there were 143 BNI inspectors, including 76 at the DRIRE, 67 at the DGSNR,
1 on assignment with the United Kingdom’s nuclear safety authority. The list of these inspectors is
given in Appendix A.

In 2003, 670 inspections were carried out, 176 of which were unannounced. The breakdown accord-
ing to various plant categories is illustrated in graphs on the following page.

The topics dealt with include the following, some of which were priority issues for 2003 and will be
the subject of a summary analysis:

- Radiation protection, interventions (ALARA) 9 inspections
- Instrumentation and control, automatic device 13 inspections
- CEA internal authorisations system 4 inspections
- Safety management 15 inspections 15 inspections
- Radiation protection management - ALARA 16 inspections
- Maintenance/operation 17 inspections
- Application of the order of 10/11/1999 17 inspections
- Fire 46 inspections
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11212

PWR outage supervision

EDF takes advantage of refuelling outages to inspect all installations and check their condition by
carrying out tests (see chapter 11, § 2/2/4). These operations, which are particularly important as indi-
cators of the current state of installations, are closely followed by the ASN, notably in the course of
site inspections, when the inspectors spot-check the conditions in which operations take place on
various work sites, whether these concern plant renovation or modification, equipment in-service
inspection or the periodic testing of components.

11213

Pressure vessel supervision

Within the ASN, the fifth sub-directorate (BCCN) supervises application of the relevant regulations
covering PWR main primary and secondary systems, together with all nuclear pressurised systems.
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Breakdown of inspections
carried out in 2003

11214

326 EDF power plants

17  Other power reactors
47 Transportation

49 (COGEMA La Hague

24 EDF contractors and head office
12 Waste (ANDRA..)

105 CEA research centers

90 Other installations

670 Total

It directly supervises the construction (design and manufacture) of PWR main primary and sec-
ondary systems (see Chapter 10 § 3|1). In-service supervision of the main primary and secondary sys-
tems, as of all other pressure vessels, is the responsibility of the relevant DRIRE.

Technical examination of operator files

11214l

The operator is required to provide the ASN with all data required to enable it to carry out its
inspection functions. The extent and quality of such data should enable inspections to be focused on
specific aspects and facilitate analysis of the technical demonstrations submitted by the operator. It
should also enable outstanding events in the operation of a BNI to be identified and monitored.

Main areas concerned

-Significant incidents

For all BNIs, the ASN has defined a category of unexpected events known as “significant incidents”,
which have nuclear safety implications such as to justify that they be immediately reported. The
ASN would subsequently receive a full report, indicating the conclusions reached by the operators
after analysis of the incidents and the safety enhancement measures they had taken. Such incidents
include excursions outside a plant’s normal operating range, impaired functioning of certain safety
systems or unplanned radioactive release.

The immediate investigation of significant incidents at all Basic Nuclear Installations is entrusted to
the DRIREs, which check that corrective provisions have been duly implemented without delay and
make the requisite preparations for informing the public in cases where this is necessary. The ASN
ensures co-ordination of DRIRE action in this field and provides suitable training courses each year
for the engineers concerned.

+
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Assessment of a significant incident by the DRIRE consists in examining compliance with current
rules regarding the detection and reporting of significant incidents, the immediate technical provi-
sions made by the operator to maintain or place the installation in a safe configuration and, finally,
the relevance of the incident analysis reports submitted by the operator.

Operating feedback on nonconformities and incidents is examined subsequently by the ASN and its
technical support organisations, notably the Institute for Radiation Protection and Nuclear Safety
(IRSN). The data supplied by the DRIREs and analysis of significant incident reports, together with
periodic records sent in by the operators, form the basis of the ASN operating feedback structures.
This operating feedback is notably put to practical use during the periodic safety reviews of plants
and by means of requests for improvements in the condition of plants and in the organisational pro-
visions made by the operator.

- Power reactor outages

Power reactors are periodically shut down for refuelling and servicing of their main components.

Considering the safety importance of work carried out on installations during these outages and the
safety hazards incurred by certain shutdown situations, the ASN requires sound information from
the operator in this respect, mainly concerning the work programmes involved and any nonconfor-
mities observed during the outage.

Approval of outage programmes has been a DRIRE assignment since 1985. Reactor restart is subject
to DGSNR approval, on a proposal from the relevant DSNR.

- Other data submitted by the operators

The operator submits routine activity reports and summary reports on water intake, liquid and
gaseous release and the waste produced.

Similarly, there is a considerable volume of data on specific topics, such as, for example, the plant’s
seismic behaviour, fire protection, PWR fuel management strategies, relations with service compa-
nies, etc.

Evaluation of the data submitted

The purpose of much of the data submitted by a BNI operator is to demonstrate that the objectives
set by the general technical regulations or those set by the operator are respected. The DGSNR and
the DRIREs have to check both the thoroughness and the relevance of the demonstration.

Whenever it is deemed necessary, the ASN requests an opinion from its technical support organisa-
tions, the most important of which is the Institute for Radiation Protection and Nuclear Safety
(IRSN). Safety assessment requires both the collaboration of many specialists and effective co-ordina-
tion structures to highlight the essential safety issues. The IRSN assessment relies on research and
development programmes and studies focused on risk prevention and improving our knowledge of
accidents. It is also based on in-depth technical exchanges with the operator teams responsible for
designing and operating the plants.

ASN procedures for requesting the opinion of a technical support organisation and, where required,
of an Advisory Committee, are described in Chapter 2. For major issues, the ASN requests the opin-
ion of the competent Advisory Committee, to which the IRSN will present its analyses. For other
matters, safety analyses give rise to IRSN opinions transmitted directly to the ASN.
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|3
ASN decisions and formal notices

1311
General framework

Decisions which the ASN takes itself or proposes be taken by the ministers concerned result from a
technical examination of available information and assessment data. It is not sufficient that these
decisions be technically relevant, they must also be understood by those the ASN has to convince:
elected officials, media, associations, safety authorities in other countries, etc.

Technical two-way discussion between the ASN and the operator is a vital element in the elabora-
tion of ASN decisions. This does not mean that consensus has to be reached at any price, but that
arguments have to be exhaustively developed. When all the arguments have been exchanged, the
regulatory decisions are imposed.

Ensuing actions include the following:

- granting or refusal of the requested authorisation;

- requests for information or additional commitments on the part of the operator;
- requests that certain work or tests be performed;

- partial or complete, temporary or final shutdown of the installation;

- submission of a report to the State Prosecutor.

It must be emphasised that the ASN has the power to interrupt plant operation on safety grounds.
This is not a frequent occurrence but the capacity to shut down an installation is a vital element in
the effectiveness of the ASN. Every year, several PWR maintenance and refuelling outages are in fact
extended owing to additional checks or justifications required by the ASN.

Compliance with ASN decisions and requests gives rise to supervisory action, notably in the form of
site inspections.

1312
Formalisation of ASN decisions and formal notices

With a view to enhancing the transparency of its actions, the ASN set up a formalised system for
decisions and formal notices.

ASN decisions correspond to positions which it considers to be of particular importance and which
are intended to be made public.

In 2003, we could mention the example of the 7 January 2003 decision concerning authorisation for
the power increase in the Phénix reactor in Marcoule.

The formal notices are injunctions addressed to operators, notably further to non-compliance with:
- a general regulatory text;

- a text specific to a given installation;

- a decision;

- a commitment made to the ASN.

Their purpose is to enjoin operators to comply with the requirements specified in the above docu-

ments within a realistic time set by the ASN. If the operators fail to comply, they become liable to
sanctions, the nature of which is stipulated in the formal notice.
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In 2003, we could mention the examples of formal notice to the Comurhex company owing to non-
compliance with fire-protection requirements in its Pierrelatte plant, and the CEA in Saclay owing to
non-compliance with technical requirements in the high-activity laboratory (BNI n° 149).

Both decisions and formal notices are made public, notably via the ASN web site (wwwasngouvfr).
When a particular site is concerned, the Local Information Committee (CLI) is informed.

2 SUPERVISION OF NON-BNI RADIATION PROTECTION

|1

Scope of supervision

Decree 2002-255 of 22 February 2002 stipulates that, jointly with the competent government depart-
ments, the DGSNR is responsible for preparing and implementing all measures for preventing or mit-
igating health risks linked to exposure to ionising radiation, in particular by drafting and monitoring
implementation of technical regulatory provisions concerning radiation protection, except with
regard to worker protection against ionising radiation.

This decree also states that, without in any way compromising the inspections provided for in the
Labour Code and the Environment Code, the DGSNR is responsible for organising radiation protec-
tion inspections stipulated by the Public Health Code and by the law of 2 August 1961 and its imple-
mentation decrees, and for co-ordinating all radiation protection checks in the industrial, medical and
research fields, including by monitoring the sources of ionising radiation used in these applications.

The scope of radiation protection supervision exercised by the DGSNR therefore encompasses the
use of ionising radiation in all nuclear activities, as defined in article L1333-1 of the Public Health
Code and exposure to natural radiation likely to be enhanced by human activity. This function is
conducted jointly with other inspection organisations, such as the Labour inspectorate, the inspec-
torate for installations classified on environmental protection grounds and the inspectorate of the
French Health Product Safety Agency (AFSSAPS). The AFSSAPS is competent to issue licences for the
manufacture, possession, distribution, import and export of radionuclides intended for medical pur-
poses and for performing tests on devices emitting ionising radiation also intended for medical pur-
poses. With regard to exposure to natural radiation, the supervisory function is mainly entrusted to
ASN inspectors, and to DDASS and DRASS staff.

|2

Supervision procedures
The ASN aims to set up supervision based on the one hand on radiation protection inspections and on

the other on examination of documents produced by the users of ionising radiation, under the licensing
procedures stipulated by the Public Health Code (articles R. 1333-1 to R. 1333-54) recalled in chapter 2.

1211
Radiation protection inspection
Since its creation in 2002, the DGSNR has concentrated on organising and developing inspection of

radiation protection outside BNIs. At the same time, it identifies inspection priorities, defines inter-
vention modalities and deploys the necessary staff.

122



PARIY

CHAPTER
SUPERVISION OF NUCLEAR ACTIVITIES

The ASN will ensure that an effective and proportionate inspection system is set up, taking advan-
tage of the experience of the members of the Permanent Secretariat of the CIREA and the OPRI
who have joined it, and calling on the decentralised departments of the State, for whose field actions
it is responsible. The ASN also listens closely to all parties concerned by the use of ionising radiation,
and keeps an open mind on foreign practices.

The nuclear transparency and safety bill comprises requirements which will back up the regulatory
tools in this inspection framework, which will achieve full maturity once the additional one hun-
dred and fifty inspectors gradually become operational..

Current inspections

|211]2

While preparing to develop inspection of radiation protection, the ASN in 2003 carried out the fol-
lowing non-BNI inspections:

ASN preparation for a radiation protection inspection

The Director General for Nuclear Safety and Radiation Protection decided that two DRIRESs, those of
the Basse-Normandie and Rhéne-Alpes regions, were to conduct a “reconnaissance” mission, until the
end of 2003, to launch radiation protection monitoring practices in non-BNI areas. This mission is
being conducted in parallel with another, entrusted by the Director General for Nuclear Safety and
Radiation Protection to an independent group of experts, responsible for proposing priority areas for
action in the field of radiation protection. At the same time, a working group comprising representa-
tives of the DRIREs, DRASS and DDASS was tasked with drawing up procedures for co-operation
between these entities in this field. Finally, a working group comprising representatives of the ASN,
DARPMI and DRIREs was tasked with considering the future organisation of the DRIREs in the light
of their expansion to cover inspection of radiation protection.

Lessons of the reconnaissance mission

The main goal of the “reconnaissance” mission was to ascertain the scope of radiation protection
inspection by the DSNRs, identifying the ASN’s local contacts and the radiation protection issues. It
also began to define the content of radiation protection inspections. For the duration of this mission,
the ASN’s role was that of observer rather than inspector.

This mission comprised two phases: learning and understanding, then preparing for inspection.
Learning and understanding

The purpose of this phase was to identify the local stakeholders concerned in one way or another
by radiation protection supervision, to understand their roles and how they operate and to make the
ASN known to them by explaining its role and functions. The local stakeholders are on the one
hand institutions, in other words representatives of the State’s decentralised services in the regions
and departments, and on the other the users of ionising radiation. Contacts were also made with
organisations approved by the Ministry for Labour, which carry out first-level supervision of users of
ionising radiation.

This phase highlighted the need for close cooperation with the many institutional stakeholders con-
cerned, including the inspectorate for classified installations within the DRIREs, the decentralised
departments of the Ministry for Health (DRASS et DDASS), the regional hospitalisation agencies, the
regional social security agencies, the decentralised departments of the Ministry for Labour (DRTEFP,
DDTEFP).
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Summary of medical installation inspections

30 46 1 77

Radiotherapy

Brachytherapy 10 13 23
Nuclear medicine 17 29 3 49
Irradiators 1 2 3
Radiology 3 3
Total 58 93 4 155

Summary of industrial and research installation inspections

Industrial or research establishments 9
Establishments supplying radioactive sources 8
BNI and transports (topic: radioactive source management) 6
Total 23

The reconnaissance mission also showed the key role of the organisations approved by the
Administration for providing radiation protection training, first level inspections and analyses. For
supervision of the safety of nuclear activities to be effective, two levels of outside inspection seemed
to be desirable: systematic continuous supervision by approved organisations, themselves supervised
by the State, and more detailed supervision conducted directly by the State, with the intensity of
inspection being proportional to the risks inherent in the installations. The Lyon DSNR therefore set
up a protocol with certain organisations, whereby the ASN is informed of any significant nonconfor-
mities. This could be the forerunner of the future relations between the ASN and the approved
organisations.

Preparing for inspection

Another aim of the reconnaissance mission, which led to about a hundred reconnaissance visits to
the users, was to prepare radiation protection inspection methodology and tools.

With regard to inspection methodology, the need became apparent for more diverse inspection
modalities and types. Initial estimates indicate that each inspector could carry out about twenty
inspections per year, with the frequency of the visits being tailored to the risks (for example, every 2
years for hospitals and universities). Inspection guides were also drawn up for certain standard
installations (industrial gammagraphy) to make the inspectors’ task easier.

Although a number of questions still have to be answered, this mission led in 2004 to a radiation
protection inspection program being set up in the Rhone-Alpes and Basse-Normandie regions. As for
the other Regions, in which not enough DRIRE staff are yet assigned to radiation protection, they
will continue the reconnaissance mission, taking account of the experience gained by the pilot
regions. All these actions are coordinated by the DGSNR.
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Relations with the DDASS and the DRASS

The working group tasked with examining the working methods
between DDASS/DRASS and DRIRE concluded that in the light of
the emphasis being given by the Health Ministry’s delegations in
the regions to environmental health issues, the DDASS and
DRASS would have every interest in concentrating on manage-
ment of the radon-related risk in the home and in premises open
to the public, and on radiological monitoring of water intended
for human consumption. These departments will also take part in
managing radiological emergency situations and contaminated
sites and will continue to look closely at the radiological impact
of the main nuclear activities. A DGSNR circular sent out to the
DDASS and DRASS will formalise these duties.

DRIRE organisation

The working group tasked with looking at the future organisa-

tion of the DRIREs radiation protection inspection activities has

submitted it conclusions. They were discussed with the DRIRE
directors and ratified by the DGSNR. These conclusions were drawn up on the basis of the creation
of 150 radiation protection inspector positions, the principle of which had already been accepted by
the government in 2002. The organisation of DRIRE non-BNI radiation protection inspections will
eventually be based around 11 inter-regional divisions, the 9 existing DSNRs and 2 new DRs, one in
Paris and one in Nantes. In 2004 the available workforce will be divided among the inter-regional
headquarters, to avoid over-diluting the resources; a DSNR or a DR will be placed at the disposal and
under the authority of each DRIRE. Subsequently and according to the experience acquired and the
staff available, units linked to the DSNRs will be set up in the other regions, in the vicinity of the
installations.

ASN examination of the procedures laid down by the Public Health Code

It is up to the ASN to examine applications for the use of ionising radiation for medicine, dentistry,
human biology and biomedical research, as well as for any other nuclear activity. The ASN also deals
with the specified procedures for the acquisition, distribution, import, export, transfer, recovery and
disposal of radioactive sources.

The ASN’s actions in this field in 2003 are explained in chapters 8 and 9.

3 OuTLOOK

2003 was marked by intense work which, with respect to non-BNI nuclear activities, focused on
preparations for setting up radiation protection supervision in 2004, to ensure that every user of ion-
ising radiation in France fully assumes his radiation protection responsibilities and obligations.

At the same time as working towards radiation protection inspection, the ASN is continuing its
efforts to improve supervision of nuclear safety, as part of a process of continuous improvement.
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CHAPTER S
INFORMATION OF THE PUBLIC AND TRANSPARENCY

As part of the French Nuclear Safety Authority’s (ASN) duty to inform, the purpose of this report is
to present the reader with a picture of nuclear safety and radiation protection in France in 2003.

In this chapter, and since this report was first initiated, the ASN has striven to describe as accurately
as possible the action it takes and the tools it uses for information of the public and to ensure trans-
parency.

As of the 2003 report, to further emphasize its desire for transparency and plurality, the ASN also
wished to present the tools and actions used by other stakeholders in the nuclear field to inform the
public about nuclear safety and radiation protection.

The ASN aims to expand its actions without waiting for future regulatory provisions concerning
nuclear safety and transparency, in particular those concerning information of the public as con-
tained in the future guideline energy bill.

1 DEVELOPMENT OF RELATIONS BETWEEN THE FRENCH NUCLEAR SAFETY AUTHORITY
AND THE PUBLIC

111

From information of the public to transparency

The decree of 13 March 1973, which created the Central Nuclear Installations Safety Department
(SCSIN), responsible for checking nuclear safety in France, also entrusted it with the role of “propos-
ing and organising information of the public on safety-related issues”,

The decree of 1 December 1993 which created the Nuclear Installations Safety Directorate (DSIN)
replacing the SCSIN reiterated this public information duty, in the same terms.

The decree of 22 February 2002 which created the DGSNR (General Directorate for Nuclear Safety
and Radiation Protection) expanded this role of information of the public to cover the field of radia-
tion protection. The DGSNR is now tasked with “contributing to informing the public on subjects
related to nuclear safety and radiation protection”.

Specific information media are therefore proposed to the public. The ASN aims to provide the public
with information that is written simply, to make it accessible to as many people as possible and
technology enables the information to be circulated faster than ever before. Through the media, the
population is expressing a desire for ever more precise information and for its part, the ASN hopes to
provide an increasingly clearer picture of what it is doing.

This naturally leads the French Nuclear Safety Authority to take further steps towards a more trans-
parent approach, year after year.

Just as it tries to avoid saturating the information channels and strives to set up support, awareness
and even training programs enabling the citizens or their representatives to gain easier access to
information, the ASN whenever possible informs the various relays of opinion.

It in particular contributes to regular information of the media, by organising thematic press confer-
ences as well as encourages the action of the Local Information Committees (CLIs). The French
Nuclear Safety Authority also handles the secretarial duties of the High Council for Nuclear Safety
and Information (CSSIN), reporting to it on a regular basis. The ASN maintains ongoing relations
with elected representatives and environmental protection associations.

This desire for and action in favour of transparency by the French Nuclear Safety Authority are
today reinforced by the content of the future nuclear safety and transparency bill, which will short-
ly be tabled before Parliament by the Minister for Ecology and Sustainable Development. This text
comprises provisions which are designed to substantially reinforce information of the public and
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transparency concerning nuclear activities and to guarantee the quality and reliability of such
information. It in particular stipulates that the public will have direct access to the information in the
possession of nuclear operators, users of ionising radiation sources and persons responsible for trans-
porting radioactive materials, thereby extending to the other nuclear stakeholders the transparency
obligation hitherto applicable to the ASN.

ASN information media

11211

The ASN web site: www.asn.gouv.fr

The ASN opened its web site, wwwasn.gouvfr, on 2 May 2000. This site is updated in real time and
provides the public with the latest news on nuclear safety and radiation protection in France: events
occurring in civil nuclear facilities, press releases, decisions and formal notices issued by the ASN,
and the stance it has adopted on various subjects. A web user living near a nuclear facility will find
all relevant local information in the “Regions” section. The web site also presents the assignments of
the ASN, the fields of activity within its scope, its publications, the legislative and regulatory texts
which govern its daily activities and its relations with foreign counterparts.

As part of the ASN’s desire for transparency, the wwwasngouvfr site has, since 1 January 2002 been
publishing the results of all the inspections (about 650 annually) conducted on the basic nuclear
installations by the ASN’s engineers, along with the letters sent to the operators after each inspection.
Along the same lines, the ASN aims in 2004 to put on-line information concerning its investigative
work conducted during pressurised water reactor unit outages.
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Monthly statistics for 2003 visitors to the ASN site

The CLIs and CSSIN also each have a section, for which they have editorial responsibility, accessible
from the site’s home page.

The number of visitors to the wwwasngouvfr site is constantly rising, with more than 225000 in
2003.

The ASN s viewdata magazine MAGNUC

11213

The MAGNUC viewdata magazine was set up by the ASN in 1987 at the recommendation of the
CSSIN. It took over from a data bank created following the Chernobyl accident and which was con-
sulted by more than 25000 people. MAGNUC also provides the public with information on nuclear
safety and radioactivity measurements in the environment.

It consists of 10 sections and presents nuclear safety and radiation protection news in France (notifi-
cation of significant incidents, ASN press releases, decisions and formal notices issued by the ASN,
condition of EDF plants, CEA radioactivity measurements per site) as well as information on the
organisation of nuclear safety and radiation protection control in France, the INES scale and ASN
publications.

The annual report: Nuclear safety and radiation protection in France

Every year, this report informs its readers of the state of nuclear safety and radiation protection in
France. It also presents all the steps taken during the previous year by the ASN to supervise and
improve the safety of French civil nuclear facilities and of the transport of radioactive materials, and
to monitor and limit exposure of the population and workers to ionising radiation. It is therefore
more than just an ASN activity report, and has set itself the goal of describing the state of nuclear
safety and radiation protection in France.

This report, which is the fruit of collective analysis and synthesis work, in which all ASN entities
take part, enables an annual record to be drawn up of the changes and difficulties encountered, in
both the technical and organisational spheres, within the companies and organisations subject to
supervision. This report also widens the scope of the debate to include nuclear safety and radiation
protection projects and prospects.
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The report and its summary are sent to many of our partners abroad, notably the nuclear safety
authorities of various countries. Since 1996, the report has been translated into English to further
exchanges between nuclear safety authorities and inform all foreign stakeholders in the nuclear safe-
ty and radiation protection sector.

The annual report is available in French and in English on the web site wwwasngouvifr.

Contréle publication

Since 1978, the ASN has published a two-monthly information publication on nuclear facility safety
which, in October 1994, changed its name to “Contréle, the Nuclear Safety Authority publication”.

In France, Contréle is distributed to national and local elected representatives, the media, journalists,
members of the CSSIN and the CLIs, associations, the operators and administrations concerned.
Private individuals can also obtain it on request. Abroad, Contréle is in particular sent out to the
nuclear safety authorities of the countries with which the ASN has frequent contacts.

Contréole has a publication run of nearly 10,000 copies and 2003 was marked by a 20% rise in the
number of subscribers, primarily due to those interested in radiation protection.

Contréle consists of two parts.

The first part of Contréle, devoted to news, comprises four sections which report on the ASN’s activi-
ties over the last two-month period: site by site presentation of information concerning French facili-
ties, the transport of radioactive materials, ASN decisions and formal notices, the activities of the CLIs,
the CSSIN, the Interministerial Commission for Basic Nuclear Installations (CIINB), the advisory com-
mittees and finally international relations.

The second part of Contréle, entitled “Dossiers de Controle”, presents as special report on an aspect
of nuclear safety or radiation protection. Apart from stating the ASN’s position on the subject,
Controle offers a forum for a wide-ranging spectrum of opinions. Publication of these points of view
helps lay the foundations for a broader debate and encourages the emergence of a pluralistic form
of information, taking greater account of the concerns and expectations of public opinion.

The “face the press” sessions organised to coincide with each issue of Contréle, are regularly attend-
ed by journalists from the general and specialised “nuclear” and “medical” press. These presentations
are useful both for journalists wishing to bring themselves up to speed on fundamental issues and
for ASN representatives who have an opportunity to face questions from the press and acquit their
duty to inform.

In 2003 Contréle covered the following subjects:

- January —  Safety and competitiveness (n° 150)

- March —  Nuclear safety and radiation protection in France in 2002 (n° 151)
- May —  Dismantling of nuclear facilities: the new picture (n° 152)

- July —  Radon: risk assessment and management (n° 153)

- September —  Maintenance issues (n° 154)

- November —  Probabilistic safety studies (n° 155)

Controle is free and is distributed on the basis of voluntary subscription (subscription form available
on wwwasngouvfr or by mail from the following address: ASN Publications, 6, place du Colonel
Bourgoin, 75572 Paris Cedex 12).
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Covers of the issues of Contréle published in 2003

The special reports are also published separately and widely distributed to the public at fairs and
exhibitions attended by the ASN. They can also be obtained from the web site wwwasn.gouvifr.
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Other ASN publications

The ASN presentation brochure

ASN presentation brochure

This ASN presentation brochure describes the resources employed by the ASN so that on behalf of
the State it can check nuclear safety and radiation protection and inform the population. It presents
the organisation chart, activities and values of the ASN; “‘independence, competence, discipline ands
transparency”. This brochure is widely distributed at the meetings and events in which the ASN
takes part.

Public information sheets

The “ASN information sheets”, a new collection which was
launched in 2003, are designed to provide targeted, concise
and pedagogical information on the main topics of nuclear
safety and radiation protection.

The purpose of these sheets is to be distributed widely to
various audiences: general public, a more informed public,
professional public. They are available at the exhibitions and
symposia attended by the ASN and from various outlets such
as the CLIs and pedagogical documentation centres. They are

also available to the DSNRs (Nuclear Safety and Radiation -
Protection Departments) for local communication operations. e e o v ) st 77
LR l‘-:b. — s b g hn.
The first of these sheets, intended for the general public, is hocer s emdra e sl i
devoted to “stable iodine intake in the event of a nuclear -y e~
accident”. It in particular presents the absorption of stable el ey
. . . . Pt L wme o v A serremen S
iodine as a means of preventing the possible effects on the P A e
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The “Medical, industrial and research uses of ionising
radiation: declarations and authorisations” brochure

A collection aimed specifically at nuclear safety and radi-
ation protection professionals was launched in 2003 with
publication of the “Medical, industrial and research uses
of ionising radiation: declarations and authorisations”
brochure. The purpose of this document was to explain
the administrative and regulatory procedures applicable
when authorising the use of radioactive sources. It also
answered the need expressed by the professionals to find
out about recent regulatory changes and identify the
stakeholders in their activity sector. This collection will
comprise further issues in 2004.

1999-2001 radon measurement campaign

e
The results of the 1999-2001 campaign to measure radon in
Campagne 1999-2001 establishments open to the public were published in 2003. These
de mesures du RADON results propose a summary of the methodology employed when
cnmm—e choosing the locations likely to be most concerned by the “radon
=, hazard”. All the radon measurement results are presented by depart-

= ment and then by region.

As part of the ASN’s policy of transparency, this publication pre-

sents all the raw results of the campaign and enables any citizen
who so wishes to find out the situation in his or her own area.

» - . - . " -_.

“Medical, industrial and research uses of ionising radiation: declarations

for 2004.

e b hemrmoen St Code of nuclear safety
regulatory texts

and authorisations” publication

Collected regulatory texts on nuclear safety

In June 1999, the ASN had the Official Gazette publish the
Sitrete nucléaire fourth edition of the collected regulatory texts on nuclear

en Franee safety. This document, entitled “The safety of nuclear installa-
tions in France - laws and regulations” is available from the
Official Gazette, under number 1606. A fifth edition is planned



136

Collected regulatory texts on protection against ionising radi- EGRLATION T MICLEWIS
ation

In August 2000, under number 1420, the Official Gazette Protection contre
published the latest edition of the collected legislative and reg-
ulatory provisions concerning radiation protection, entitled
“Protection against ionising radiation”. A new edition, which
will in particular take account of regulatory changes since 22
February 2002, is planned for 2004. The regulatory texts cur-
rently applicable are available on the ASN’s web site.

les ravonnements
onsants

-

Code of ionising radiation
protection regulations

The public information and documentation centre

The ASN has opened a public information and documentation centre in its Paris headquarters, at 6,
place du Colonel Bourgoin, 75012 Paris (telephone +33 1 40 19 87 23).

This centre gives visitors an opportunity to consult documentation concerning the Nuclear Safety
Authority’s areas of competence.

To gain a clearer idea of the assignments, duties and activities of the ASN, as well as the methods of
supervising nuclear safety and radiation protection in France, visitors to this centre in particular have
access to all ASN publications.

The public can also consult publications about nuclear safety and radiation protection, ionising radia-
tion, its uses and biological effects, produced by the other stakeholders (CLIs, CSSIN, nuclear opera-
tors, IRSN and other technical experts, health and safety agencies, radiology and radiation protection
learned societies, professional associations, environmental protection associations, and so on).

To meet the specific needs of a certain informed public, in particular science students and teachers
or specialised journalists, the public information and documentation centre also offers a selection of
specialised French and English books and reviews, for consultation on the premises.

Information and documentation center of ASN
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Finally, certain categories of visitors, such as association representatives, elected officials, journalists
and researchers, may want to consult original administrative documents. Again with transparency in
mind, the public information and documentation centre aims to satisfy specific requests for on-site
consultation of administrative documents, such as those generated by the public inquiry prior to
authorisation for creation or modification of basic nuclear installations.

The information centre can accommodate 10 visitors at any time and offers web access, in particular
for consulting the ASN’s web site and those of the other stakeholders in the sector. Video documents
can also be viewed there.

The ASN and the media

11al1

Regular relations with the press

In order to meet its duty to inform, the ASN has adopted a policy of close ties with the press, as the
primary means of accessing public opinion. This policy follows the traditional format of press confe-
rences held to present the annual report and the two-monthly issues of Controle, regular interviews
with journalists interested in a particular subject, press releases, direct and regular contacts with natio-
nal and regional media, and so on.

The information issued to the media by the ASN in the form of press releases chiefly concerns:

- the implementation of nuclear plant basic regulations (authorisation to start up or shut down facili-
ties, environmental release authorizations, etc.),

- the decisions taken and stances adopted on sensitive nuclear safety and radiation protection issues;

- the loss or theft of radioactive sources;

- noteworthy incidents at French nuclear plants, especially those rated at level 2 and above on the INES
scale.

In 2003, questions from journalists mainly concerned the consequences for nuclear power plants of the
summer heat wave and drought and the problems posed by December’s bad weather in the Rhone
valley.

In order to optimise its media information performance, the ASN has increased the size of its communi-
cation team, who aim to offer the best answer as quickly as possible to questions from journalists and
to satisfy requests for interviews.

Believing as it does that nuclear safety and radiation protection are not just the business of specialists,
the ASN strives to disseminate information that is high-quality, clear and comprehensible, stripped of
over-technical terminology. To do this, a communication training program offers all personnel training
opportunities appropriate to their various responsibilities, in the fields of spoken and written commu-
nication and crisis management.

In 2003, this communication training enabled:

- the ASN senior management, in regular contact with the national and local written and audiovisual
media, to practice communications with the media, in particular in the capacity of spokesperson;

-the ASN’s inspectors to familiarise themselves with communication and press relations, including in
emergency situations, particularly through writing press releases and interviews with radio and televi-
sion journalists.
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The ASN and the media in emergency situations

The ASN must be ready to deal with the urgent demand for information that would occur if there
were a serious event, particularly in a nuclear facility or during transport of radioactive materials. For
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this reason most emergency response exercises regularly organised (at the rate of about ten per year)
include media pressure. This media pressure, simulated by journalists accredited for the exercise, is
designed to assess the responsiveness of the ASN and the ministries concerned when faced with the
media, as well as the consistency and coordination of the message put across by the various stakehold-
ers, be they operators or authorities, both nationally and locally.

In addition, “real” media requests are often made during these exercises, with journalists anxious to
observe decision and information channels in action, the deployment of the emergency assistance
teams, population sheltering or evacuation operations organised for the exercise and the simulated
absorption of stable iodine tablets.

Apart from the media pressure simulated by the journalists, the intervention of experts and other pla-
yers (ministers’ advisers, CLIs, elected officials, etc.) during the exercises constituted a further step for-
ward in simulating a real nuclear accident situation, which would inevitably lead to many and varied
voices being heard at the same time.

The ASN had an opportunity to run a full-scale test of its emergency response organisation during the
bad weather in the Rhone valley in December 2003. The ASN’s emergency centre was in function for
2 days and the ASN had to answer questions from journalists concerning the shutdown of some reac-
tors affected by the events.

ASN emergency centre

ASN regional actions

11511

DSNR public information actions

The ASN aims to ensure greater involvement at a regional level by the Regional Directorates for
Industry, Research and the Environment (DRIREs) and their Nuclear Safety and Radiation Protection
Departments (DSNRs).

Every year, a number of regional directors organise a nuclear safety and radiation protection press
conference to present a review of their activities and of the safety of the nuclear installations and
shipments under their supervision. This approach has been favourably received by the local media,
anxious to provide the populations living in the vicinity of nuclear facilities with a clear idea of their
safety level, often more detailed than that to be derived from national media accounts.

The heads of the various DSNRs also grant numerous interviews with local and regional media.
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Some DSNRs also take part in training seminars designed to familiarise journalists with industrial
risks. They more specifically deal with nuclear safety and radiation protection.

Similarly, DSNR statements at CLI meetings help to improve local media understanding of nuclear
safety issues. In 2003, these CLI meetings were in particular an opportunity to present the reforms of
radiation protection supervision and the reconnaissance missions conducted by the ASN.

The prefects’ offices also contribute to informing the media, in particular during the emergency
response exercises organised by the ASN, to which the local press is regularly invited. This is an
opportunity for the journalists to understand the decision-making processes, the organisation of the
emergency services in the field and the steps taken to shelter or evacuate the populations.

11512

The “Nuclear matters under close supervision” exhibition

For more than 5 years now, the ASN and IRSN have been organising an exhibition travelling around
the regions, more particularly aimed at schoolchildren and the general public. The purpose of the
exhibition is to provide simple, attractive and direct information on the assessment and management
of nuclear energy related risks and the corresponding means of surveillance. Every year, town halls
and schools, scientific, technical or industrial culture centres and museums in 3 or 4 towns host this
250 square metre exhibition for periods of from 6 to 8 weeks.

In 2003, after a presentation in the cultural centre at the Givet town hall (Ardennes), the exhibition
moved on to the exhibition centre in the town halls of Arles (Bouches-du-Rhéne) and then Uchaud
(Gard). More than 4300 visitors, including 1300 pupils and teachers, saw the exhibition.

ASN-IRSN exhibition
“Nuclear matters under close supervision”
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The conferences organised at each stop involve the DSNRs of the DRIREs contributing to the inau-
gural events and disseminating information to elected officials, local press journalists and the general
public. In 2003, more than 200 people in the towns of Givet, Arles and Nimes attended the 5 confe-
rences presented to the general public by the DSNRs of Chilons-en-Champagne and Marseille. The
topics covered within this framework were checking of the safety of nuclear power plants, monito-
ring of radioactivity in the environment, management of hospital radioactive waste and the future
of BNI radioactive waste.

Finally, to complete this overview of the public information system in the regions, all ASN publica-
tions were proposed, in particular to science teachers visiting the exhibition. The IRSN/ASN educa-
tional document which is given to schoolchildren visiting the exhibition was also revised to incorpo-
rate the changes made to the organisation, assignments, duties and activities of the ASN.

2 THE LocAL INFORMATION COMMITTEES AND THE NATIONAL ASSOCIATION OF
LocAL INFORMATION COMMITTEES

211
The Local Information Committees

The Local Information Committees (CLIs) are located near the main power facilities, most of which
are nuclear. These committees were set up by the “conseils généraux” (County Councils), following
recommendations in a circular from the Prime Minister dated 15 December 1981. Their purpose is
two-fold: to monitor the impact of large power generation units and to inform the populations by
any means they consider to be most appropriate.

In order to do this, they must be provided with:

- all necessary information, especially that provided by the industries concerned and by the govern-
ment departments which supervise them;

« funding which, according to the above-mentioned circular, must be provided by the local authori-
ties reaping economic benefits from the facility considered.

These committees must strive to develop their own lines of discussion and adopt a questioning atti-
tude with regard to their various contacts. They comprise locally elected representatives (generally
about half the members), representatives from environmental protection associations, trade unio-
nists, socio-professionals and representatives of the public authorities.

To assist the CLIs in expanding their actions, financial assistance in the form of a special annual
grant, which in 2003 stood at € 380,000, has been allotted to them from the budget of the Ministry for
Industry. This sum is used in particular to finance 50 % of the specific action and diversified assess-
ment expenses of CLIs requesting assistance, and up to 100 % of the cost of public information activi-
ties. Furthermore, the DRIREs provide them with technical support as and when needed.

The volume of CLI activity was sustained during 2003.

All the CLIs held a plenary session at least once in the year, with the common topic being a review
of the operation and safety of the BNIs concerned. External risks such as intrusion or terrorist attack,
the risks of earthquake, flooding, oil spills, post-accident situations and application of the “Vigipirate”
heightened security plan were dealt with by the CLIs at Blayais, Bugey, Chinon, Fessenheim,
Flamanville, Gravelines, Nogent, Paluel-Penly, Saint-Laurent and Tricastin. The preventive distribution
of stable iodine tablets was discussed at the meetings of the Blayais, Cattenom, Cruas, Fessenheim,
Flamanville, Gravelines, Paluel-Penly, Saint-Alban and Saint-Laurent CLIs. The conclusions of emer-
gency response exercises were presented at the meetings of the Tricastin, Saclay, Chooz, Paluel-Penly,
Chinon, Bugey, Romans and Civaux CLIs. Renewal of the ministerial orders authorising waste dis-
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charge and water intake was debated at the meetings of the Blayais, Cadarache, Cattenom,
Fessenheim, Golfech and Gravelines CLIs. The new off-site emergency plans (PPI) were presented at
the CLI meetings at Belleville, Cattenom, Paluel-Penly and Saint-Alban.

Various public events were organised by the CLIs, a few examples of which are mentioned below:

« the Cadarache, Fessenheim, Gard, Gravelines, La Hague, Paluel-Penly and Valduc CLIs, as part of the
national energy debate and sometimes with the assistance of members of the CSSIN, organised local
debates attracting between 50 and more than 300 people, on the basis of a booklet issued by the
Council and entitled “Streté des centrales et des déchets nucléaires - éléments de débats” (Safety of
nuclear power plants and nuclear waste - The key questions);

« the Golfech CLI hosted the ANCLI symposium;

- the Gard CLI organised 4 public conferences on the BNI licensing procedures, the economic and
social impact of the Marcoule power facility, the collapse of the Marcoule G1 stack and radioactive
waste;

- the Nogent CLI organised 2 public conferences, one to present the new PPI and the new brochures
describing how to act in an emergency situation, the second to present the IRSN’s CD-Rom concer-
ning management of the nuclear risk;

- the CSCSM (Manche repository monitoring commission) organised a meeting open to environmen-
tal protection associations concerning tritium releases;

- the Chooz CLI contributed to the ASN/IRSN’s “Nuclear matters under close supervision” exhibition.

The Blayais, Cadarache, Civaux, Flamanville, Golfech, Gravelines, Gard, La Hague, Nogent, Paluel-
Penly, Romans, Saclay and Valduc CLIs publish a newsletter at least once a year. Committees such as
the CLIS (local information and monitoring committee) at Bure release information via their web
site.

Members of the Fessenheim and Gravelines CLIs dealing with external hazards, and Nogent dealing
with the 3 topics of fire, safety management and radiation protection management accompanied the
ASN’s inspectors on a visit. Members of certain CLIs visited other nuclear sites: the CLIS at Bure
organised visits to repositories in Sweden and Spain, the Flamanville CLI visited the IRSN’s radioeco-
logy laboratory in Cherbourg, the Golfech CLI visited a nuclear power plant in Spain, the Gard CLI
visited the Tricastin site, the Nogent CLI visited the CSA and the new VLL centre in Morvilliers,
while the Paluel-Penly CLI visited the Brennilis dismantling work site.

In terms of independent assessment work, that done by the following should be mentioned:

- the Blayais CLI concerning the condition of the Blayais 1 NSSS during its 2nd ten yearly inspection,
« the Bure CLIS concerning the ANDRA’s research program;

- the CLE (local environment commission) at Romans concerning examination by its members of the
environmental monitoring plan;

- the CSPI (special permanent information committee) at La Hague concerning environmental mea-
surements and measures and the work of the Nord-Contentin radioecology group,

« the Fessenheim CLS (local monitoring committee) concerning earthquakes;

- the Golfech and Nogent CLIs concerning environmental measurements and measures in particular
with regard to amoeba;

« the Gard CLI on radioactivity measurements in the sands of the Camargue area;

« the Saclay CLI on the campaign to analyse tritium in the Fontainebleau sands aquifer;

« the Valduc CLI on tritium measurements in drinking water and vegetable crops around the site.

The Saint-Alban CLI assisted the department’s communes with drafting the communal safeguard
plans and certain CLIs, such as that at Saclay, have active working groups.

The Nogent CLI set up a monitoring unit, comprising representatives of the various categories of CLI
members, which meets every month and asked the scientific committee of the National Association
of Local Information Committees (ANCLI) to look at the problem of amoeba proliferation in the
exchangers and condensers and at means of reducing it.

Finally, three topics were discussed by many of the CLIs:
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« the 24 July 2003 order on the protection of national defence secrecy in the field of
protection and supervision of nuclear materials, in particular by the Blayais, Cadarache,
Romans, Golfech, Nogent, Saclay and Valduc CLIs;

- the interministerial order of 12 August 2003 concerning the exceptional conditions for
water discharges from nuclear power plants, in particular by the CLIs at Chooz, Cruas,
Golfech, Gravelines, Fessenheim, Nogent and Saint-Alban;

« the bad weather in the Rhone valley which affected the Cruas and Tricastin nuclear
power plants.

The National Association of Local Information Committees

The National Association of Local Information Committees (ANCLI) was set up on 5
September 2000. The aim of this association is to create a discussion and information
network for the CLIs, to provide a resource centre and to act as the interface with the
public authorities and national and international nuclear organisations.

In the field of public information and transparency, the ANCLI’s activities in 2003 were
as follows:

« DECLIC magazine

6000 copies of this magazine are distributed free of charge. In 2003, issues 6 and 7 came
out in June and November, with the subjects of their special reports being assessment
and the role of the scientific committee.

« INFO information sheets

These information sheets are distributed as part of the DECLIC magazine, or on request.
Sheet n° 1 of December 2002 concerned radioactivity and n° 2 of May 2003 the nuclear
directory. Sheet n° 3 concerning radioactivity applications should be coming out shortly.
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15th conference
of CLI chairmen

15th Conference of Local Informaiton Committee Chairmen

The 15th Conference of Local Information Committee Chairmen was held on 10 December 2003 in
Paris, at the initiative of the ministers for Industry, Ecology and Health.

Apart from the CLI chairmen, this conference brought together representatives of the County
Councils and prefectures of the departments in which CLIs are set up, and from other ministries
concerned by the topic to be discussed at this 15th conference, which focused on worker radiation
protection. This event was also attended by members of parliament, including a representative
from the Parliamentary Office for Assessment of Scientific and Technological Options, members
of the High Council for Nuclear Safety and Information (CSSIN), IRSN representatives, representa-
tives of the medical professions and representatives of the DRIREs. In all about a hundred people.

The Conference was scheduled over a full day. The morning session was devoted to presentations
in plenary session. Before the lunch break, a video on the government’s energy policy was presen-
ted by Ms Nicole Fontaine, Minister Delegate for Industry. It. The afternoon was devoted to
various workshops. After review of the workshops in plenary session, the participants attended
the IRSN’s presentation of its CD-Rom dealing with management of the nuclear risk.

During the plenary sessions, the participants heard and debated papers on:

« the ANCLI

« the ASN;

- the new regulations concerning worker radiation protection;

- radiation protection in nuclear power plants and the progress achieved in the last ten years;
- coordination of radiation protection checks;

- medical monitoring of workers exposed to ionising radiation in the BNIs and in outside compa-
nies.

The workshops covered the role of the CLIs in the field of worker radiation protection.

The event was closed by the Director General for Nuclear Safety and Radiation Protection.

ﬁ!nnn
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» ANCLI annual symposium

The ANCLI held its 3rd annual symposium on 17 and 18 September in Golfech (Tarn-et-Garonne) on
the subject “The CLI, the operator and the others”. Nearly a hundred people debated the sensitive
topic of the links between the various organisations concerned by a nuclear facility.

* Training
From 19 to 21 May, the ANCLI organised basic training on nuclear safety and radiation protection
aimed at CLI members. This training was given by the IRSN.

» Web site
This site was recently created. It contains all information about the ANCLI and offers a separate sec-
tion for each CLL

« Scientific committee
This committee was set up on 5 March 2003 and brings together qualified personalities from various
disciplines in order to answer the scientific questions posed by the CLIs.

« Annual visit to a nuclear centre
On 14 May 2003, the ANCLI organised a visit to COGEMA’s spent fuel reprocessing plant at La Hague
and met members of the La Hague Special Permanent Information Committee (CSPD).

3 THE HIGH COUNCIL FOR NUCLEAR SAFETY AND INFORMATION

As part of its duty to inform the public, the High Council for Nuclear Safety and Information (CSSIN)
at the 6 May 2003 regional meeting in Rennes contributing to the national energy debate on the sub-
ject “Nuclear power: energy for the future or dead-end”, distributed 500 copies of the booklet entitled
“Streté des centrales et des déchets nucléaires - éléments de débats” (Safety of nuclear power plants
and nuclear waste - The key questions) which was the result of considerable work done by the
Council in 2002. This booklet is in the catalogue of La Documentation fran¢aise which published the
work.

Members of this Council also took part in a number of debates around this booklet in the 2nd half
of the year, during meetings organised by a number of nuclear site Local Information Committees.

In the face of deregulation of the electricity market, the CSSIN on 23 April 2003 issued its following
nuclear safety recommendation, sent out to the ministers concerned:

“The on-going national and European deregulation of the electricity market subjects the producers to
new constraints of economic competitiveness which could lead them to cut spending, which in turn
is likely to have an impact on the safety of nuclear facilities.

1 - The CSSIN hopes that the authorities will publicly express their desire to maintain safety require-
ments which are at least as stringent as those currently applying to nuclear facilities nationwide and
ensure that the efforts for permanent improvement initiated by the operators are continued.

2 - The CSSIN asks that the various steps in implementation of the deregulation process be subject to
particularly vigilant scrutiny and be accompanied by appropriate emergency response exercises.

3 - The CSSIN considers that given this context, it is all the more urgent for France to pass a true
basic nuclear law without delay, similar to those which exist in other European countries.
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4 - The CSSIN recommends that safety requirements within the European Union be gradually har-
monised at the best level achieved in one or other of the member countries.”

With the aim of transparency, information concerning the CSSIN, in particular the minutes of its ses-
sions, are accessible on the ASN’s web site, in the CSSIN section.

The mandate of the CSSIN’s members ended on 12 September 2003. The new CSSIN will be meeting
in the first quarter of 2004.

4 THE INSTITUTE FOR RADIATION PROTECTION AND NUCLEAR SAFETY

The IRSN, created by the law of 9 May 2001 and the decree of 22 February 2002, was set up as an
independent public establishment as part of the national drive to reorganise the supervision of
nuclear safety and radiation protection, in order to concentrate public assessment and research
resources in these fields.

The Institute runs and implements research programs to ensure that the national public assessment
capability is soundly based on the most advanced scientific knowledge in these fields at an interna-
tional level, its role being to provide technical support for the public authorities with competence for
safety, security and radiation protection in both the civilian (under the authority of the DGSNR) and
Defence sectors (nuclear facilities on the national territory, weapons systems and nuclear-powered
ships, non-proliferation monitoring). Finally, its instituting decree gives it certain duties outside the
scope of research, in particular in monitoring of the environment and of populations exposed to
ionising radiation. These duties especially concern radiation protection training.

In accordance with this same decree, the IRSN publishes the results of its R&D programs, primarily
through its web sites, which are currently being extensively modernised to facilitate topic-based
access to the various publications.

In 2003, these web sites received more than 400,000 hits, both in French and English.

At a wider level, the IRSN reports to the public on its activities through its annual report, which it
officially transmits to the five ministers concerned by its activities (ministers for the Environment,
Industry, Health, Defence and Research) as well as to the High Council for Nuclear Safety and
Information, the High Council for Public Health in France and the High Council for the Prevention
of Professional Risks. This annual report is available on the IRSN’s web site and can also be obtained
from the Institute on request.

It should also be noted that in 2003, the “Nuclear matters under close supervision” travelling exhibi-
tion jointly managed with the DGSNR continued and was presented in a number of towns, giving
rise to conferences and meetings with experts (see § 1/5/2). Another initiative concerns the develop-
ment of close technical cooperation with the National Association of Local Information Committees
(ANCLD). This is designed to enable these bodies to access the scientific and technical documentation
base which is essential if they are to be able to discuss complex issues such as the seismic risk, how
radionuclides evolve in the environment, transportation of nuclear materials, waste, and radiation
protection goals.

While consolidating its research and assessment roles, the IRSN - through an open pedagogical
approach - thus helps society assess how the nuclear and radiological risk is managed in our country,

and more generally at a European level.

For further information, contact: wwwirsn.org.
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5 OTHER STAKEHOLDERS

Nuclear safety and radiation protection are complex areas in which many parties are involved.
Given the diversity of available information, the public can now make up its own mind by in parti-
cular by consulting the web sites of the main organisations concerned. The information they make
available varies in nature, from the most general to the most scientific, from the layman to the
informed professional.

With the aim of ensuring transparency, the ASN wished to present a non-exhaustive list of the main
web sites dealing with the nuclear field in the broadest sense:

* Local Information Committees (CLIs) and High Council for Nuclear Safety and Information (CSSIN)
- wwwasngouvfr (the Nuclear Safety Authority’s site is also the point of entry for the CLI and
CSSIN sites);

- wwwanclifr (site of the National Association of CLIs).

- Parliamentary Assemblies (reports from the Parliamentary Office for Assessment of Scientific and
Technological Options, bills, work of committees, etc.).
- wwwassemblee-nationale.fr;

- wwwsenatfr,

» Operators
- wwwandra.fr (site of the National Agency for Radioactive Waste Management);
- wwwceafr (site of the Atomic Energy Commission);
- www.cogema.fr (site of the Compagnie générale des matiéres nucléaires);
- www.nucleaireedf.fr (EDF site devoted to the French nuclear power plant population);

- wwwiframatome-anp.com (site of Framatome-ANP, manufacturer of French nuclear reactors);

- wwwilaradioactivite.com (popularisation site, produced jointly by the CEA and the CNRS).

« Associations
- wwwcriirad.com (site of the Commission for independent research and information on radioac-
tivity )
- wwwgreenpeacefr (site of the Greenpeace association);
- www.wise-paris.org (site of a Wise association);
- wwwsortirdunucleaire.org (site of the “Sortir du nucléaire” association).

 Health agencies and technical experts
- wwwafssafr (site of the French Food Product Safety agency);
- wwwafssapssantefr (site of the French Health Product Safety agency);

- wwwafssefr (site of the French Environmental Safety agency);
- wwwinvssantefr (site of the Health Monitoring institute).

« Learned societies
- wwwissfr-radiologieasso.fr (site of the French radiology society);
- wwwissfrpassofr (site of the French radiation protection society);
- wwwsfen.org (site of the French nuclear energy society).

 Higher education establishments and research centres (engineering colleges, universities, university
hospitals, etc.).

« Legislative and regulatory texts
- wwwlegifrancegouvifr;

- wwwladocfrancaisegouvifr;
- www.environnement.gouv.fr (law-related part of the Ministry for Ecology and Sustainable
Development’s web site).
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6 OUuTLOOK

The French Nuclear Safety Authority believes that the public has a strong desire for information
about the nuclear industry and its supervision. To answer this need, the ASN will in 2004 aim to initi-
ate new forms of information in its various fields of activity, in particular monitoring of radiation
protection.

With a proactive approach to the public among its priorities, the ASN is today resolutely committed
to developing a transparent approach, which in particular leads it to publish various information
about its supervision actions on its web site (inspections, site visits during reactor outages, formal
notices, etc.).

At the same time, the ASN has decided to expand the public’s options for easier consultation of the
various administrative documents involved in certain administrative procedures, particularly public
inquiries, with the support of its public information and documentation centre.

The Nuclear Safety Authority also wishes to expand consultation of the parties concerned when
drafting general regulatory texts. Experiments will be conducted in 2004.

Finally, the ASN hopes that the “nuclear safety and transparency” bill will help transparency and
information of the public progress further, by giving the population the right of access to informa-
tion in the possession of nuclear facility operators.
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211 Nuclear safety in the Eastern European countries
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CHAPTER
INTERNATIONAL RELATIONS

Since its creation in March 1973, the Nuclear Safety Authority (ASN) has been entrusted with interna-
tional assignments which, like its other activities, have developed and expanded with the passing
years. The international assignments of the ASN were confirmed in decree 2002-255 of 22 February
2002 which created the DGSNR. The original objectives are still valid:

« To develop exchanges of information with its foreign counterparts on regulatory systems and prac-
tices, on problems encountered in the nuclear safety and radiation protection field and on provisions
made, with a view to enhancing its approach and:

- becoming better acquainted with the actual operating practice of these nuclear safety authorities,
from which lessons could be learned for its own working procedures;

- improving its position in technical discussions with the French operators, since its arguments
would be strengthened by practical knowledge of conditions abroad.

» To make known and explain the French approach and practices in the nuclear safety and radiation
protection field and provide information on measures taken to deal with problems encountered.
This approach has several objectives:

-to promote the circulation of information about French positions on certain issues, such as very
low level waste, creation of an incidents and accidents classification scale as applied to radiation pro-
tection, or the French policy of lowering the authorised limits for BNI release;

- to assist countries wishing to create or modify their nuclear safety authority, such as the countries
of the former USSR, the Central and Eastern European countries, and emerging countries on other
continents;

- when requested, to help foreign nuclear safety authorities required to issue permits for nuclear
equipment of French origin or design.

- To provide the countries concerned with all relevant information on French nuclear installations
located near their frontiers.

These objectives are pursued within the framework of bilateral agreements but also through ASN
participation in proceedings organised by international bodies such as the International Atomic
Energy Agency (IAEA), the Organisation for Economic Cooperation and Development (OECD) and
the European Union, together with those of nuclear regulators’ associations.

T MULTILATERAL RELATIONS

1
The International Atomic Energy Agency (IAEA)

The TAEA is a United Nations agency with 133 Member States. With regard to the area of compe-
tence of the ASN, the activities of the TAEA primarily consist in:

- organising discussion groups at different levels and preparing texts known as “Safety Standards”,
describing safety principles and practices which can then be used by Member States as a basis for
national regulations. Since the beginning of 1996, this activity has been monitored by the
Commission on Safety Standards (CSS), comprised of senior representatives of the regulatory author-
ities of 16 Member States and required to propose standards to the Director General of the Agency.
France is represented on this commission by the Director General of the DGSNR. This commission
co-ordinates the activities of four committees entrusted with supervising the drafting of documents
in four areas: NUSSC (NUclear Safety Standards Committee) for reactor safety, RASSC (RAdiation
Safety Standards Committee) for radiation protection, TRANSSC (TRANsport Safety Standards
Committee) for the safe transport of radioactive materials and WASSC (WAste Safety Standards
Committee) for safe radioactive waste management. France is represented on all these committees.
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These “Safety Standards”, approved by the CSS and published under the responsibility of the Director
General of the IAEA, comprise three levels of documents: Safety Fundamentals, Safety Requirements
and Safety Guides. By the end of 2003, 51 revised safety guides had been published, 11 others had
been approved and 32 further guides were being drafted or revised;

- setting up “services” made available to Member States and designed to give them opinions on spe-
cific safety-related aspects. This category of activities includes the OSART, IRRT, PROSPER, etc. mis-
sions. In 2003, an OSART mission (assessment of the operational safety of a nuclear power plant)
took place in January at the Nogent nuclear power plant, with another at the Civaux nuclear power
plant in May. A preparatory OSART mission took place in the Penly NPP in October, with a follow-
up mission to the Tricastin NPP in November. Reports on the OSART missions carried out in France
since 1995 are currently available in English, the original language, on the ASN web site
(wwwasngouvfr). A PROSPER mission (evaluation of the corporate services safety assistance pro-
gram) also took place at EDF in November 2003.

OECD Nuclear Energy Agency (NEA)

|3

The NEA, set up in 1958, comprises all OECD countries except New Zealand and Poland, that is 29
countries. Its main objective is to promote co-operation between the governments of Member States
for the development of nuclear energy as a reliable and environmentally and economically accept-
able energy source.

Within the NEA, the ASN takes part in the activities of the Committee on Nuclear Regulatory
Activities (CNRA). In the course of its two annual meetings, the CNRA notably discussed efficiency
in licensing and supervisory activities and improved incorporation of experience feedback. In June, it
also organised a seminar on the use of indicators by the Safety Authorities.

During its two meetings in 2003, the Working Group on Inspection Practices (WGIP) focused its
attention on the inspection of research reactors, the inspection of conformity with design specifica-
tions and the inspection of subcontracted work.

The ASN also takes part in the proceedings of the group examining radioactive waste related prob-
lems, the Radioactive Waste Management Committee (RWMC), which brings together nuclear safety
authorities and organisations responsible for waste management.

Finally, since 2002, the ASN has been taking part in the work of the Committee on Radiation
Protection and Public Health (CRPPH) which discusses draft international recommendations in this
field and provisions for emergency situations.

European Union

In June 2001 the European Union Council approved a report from the Atomic Questions Group of
the Commission which for each candidate country, covered the regulatory system and the status of
the Safety Authority, the safety of the nuclear power reactors (for Bulgaria, Hungary, Lithuania,
Romania, Slovakia, Slovenia and the Czech Republic) and that of the research reactors and the
radioactive waste management installations. This report, which contained detailed recommenda-
tions for achievement of the “high nuclear safety level” expected within the Union, was transmitted
to the candidate countries, asking them to indicate the measures they intended to take to comply
with these recommendations. Their replies were examined in 2002 by the Atomic Questions Group,
which summarised its position in a report approved by the Council in June 2002 (These reports are
available on the European Union’s web site: www.europa.ecu.int.)
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In November 2003, a DGSNR representative took part in an expert mission organised by the
European Commission to examine supplementary data supplied by Bulgaria, aimed at demonstrat-
ing the progress made by the country in this area.

The ASN took part in drafting the European directive on the control of high-activity radionuclide
sources.

The ASN is also taking part in three working groups chaired by the European Commission, the pur-
pose of which is to compare certain safety practices in the member states of the Union.

The European Commission recently distributed its “nuclear package”, a set of draft regulatory texts
covering nuclear safety and the nuclear installation decommissioning funds, the future obligation
on the Member States to build and operate facilities for disposal of radioactive waste, and finally a
negotiating mandate requested by the Commission concerning the trade in nuclear materials with
Russia. Concerned as it is by the first two texts, the ASN is participating in the debate to define the
French position on these projects, which are being discussed in the appropriate formations of the
Council with a view to adoption, if possible before May 2004.

In 2003, the ASN initiated contacts with the Commission (DG/TREN) with a view to organising reg-
ular meetings for a mutual exchange of information. The first meeting reviewed the progress made
in the work to transpose the 96/29 and 97/43 Euratom directives.

Finally, the ASN is taking part in the debate initiated by the ministries concerned on the future of
the Euratom treaty, within the framework of the work of the Convention on the future of the
European Union.

The convention on nuclear safety

|5

The Convention on Nuclear Safety was negotiated further to the Chernobyl disaster. Its articles
describe good nuclear safety practice for land-based civil nuclear power reactors. When they ratify it,
the contracting parties undertake to provide a report describing their implementation of these rec-
ommendations. The reports from the various contracting parties are examined in the course of a
review meeting when each party can raise the questions it wishes to discuss. The Convention came
into force in October 1996. By the end of 2003, it had been ratified by 54 countries, 29 of which had
at least one nuclear power reactor in service.

The second meeting of the contracting parties took place at the IAEA headquarters in Vienna, from
15 to 26 April 2002. The next preparatory meeting will be held in September, to pave the way for the
third examination meeting scheduled for April 2005.

The Joint Convention on the Safety of Spent Fuel Management and on the
Safety of Radioactive Waste Management

The “Joint Convention”, as it is often called, is the counterpart of the nuclear safety convention for
spent fuel and radioactive waste management facilities. France approved it on 27 April 2000. The Joint
Convention came into force on 18 June 2001 By the end of 2003, it had been ratified or approved by
33 countries, 20 of which had at least one nuclear power reactor in service.

In 2003, one of the ASN’s main tasks was to finish preparing the French report, available on the ASN’s
web site, to coordinate drafting of the answers to the questions received and to present them at the
first review meeting of the contracting parties, which was held in Vienna from 3 to 14 November
2003. Like the French reports for the Convention on Nuclear Safety, this report contains contributions
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from the various French government departments concerned, as well as the operators involved in
spent fuel and radioactive waste management.

Unlike some countries, the French report did not attempt to draw a veil over any of the difficulties,
and it was the subject of the most detailed and most fruitful discussions (20 countries tabled a total of
more than 200 questions). France’s strategy with regard to installation decommissioning and the over-
all management of radioactive waste was remarked on by many countries and led the plenary session
to include a recommendation in its general conclusions that all countries implement an exhaustive
decommissioning plan and a national radioactive waste management plan.

The examination meeting for the second national reports will be held in May 2000.

A.-C. Lacoste presents the French report for the Joint The participants at the Joint Convention plenary
Convention examination meeting

International Nuclear Regulator’s Association (INRA)

|7

The INRA, which brings together the senior executives from the nuclear safety authorities of
Canada, France, Germany, Japan, Spain, Sweden, the United Kingdom and the United States of
America, met on two occasions in 2003, chaired by Mrs Linda Keen, chair of the Canadian Nuclear
Safety Commission. Apart from presentations about the key events in their respective countries, the
INRA members discussed the ASN’s role in promoting the safety culture, problems of organisation
and management at the operators, and their respective approaches to installations inspection, their
credibility in the eyes of the public, the transport of radioactive materials and declassification of the
installations and the waste produced.

At the close of their last meeting, the INRA members nominated their Japanese counterparts Messrs
Matsuura (NSC) and Sasaki (NISA, METT) as new joint chairmen.

Western European Nuclear Regulators’ Association (WENRA)

WENRA was formally established in February 1999. It brings together the senior executives of the
safety authorities of Belgium, Finland, France, Germany, Italy, the Netherlands, Spain, Sweden,
Switzerland and the United Kingdom. The Director of the DSIN was nominated first Chairman for a
period of two years and his term of office was extended in 2001 for a further period of two years.
Following their March 2003 meeting, the WENRA members appointed Mrs Judith Melin (Sweden) as
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chairwoman. During this same meeting, they decided to expand the association, bringing in the
senior executives from the seven “nuclear” countries (operating at least one nuclear reactor to pro-
duce electricity) applying for membership of the European Union: Bulgaria, Hungary, Lithuania,
Czech Republic, Romania, Slovakia and Slovenia.

The objectives defined by the WENRA members when the association was created are:

- to provide the European Union with an independent capability to examine nuclear safety and reg-
ulation in candidate countries;

- to develop a common approach to nuclear safety and regulation, in particular within the European
Union.

With regard to the first task, WENRA in October 2000 published a revised version of its report on safety
in the seven nuclear countries applying for membership of the Union. This report contributed to defini-
tion of the stance adopted by the Council of the European Union (see § 1/3), and for the immediate
future, WENRA does not envisage examining this subject again, unless it is specifically asked to do so.

For the second task assigned to it, WENRA in 2003 continued to develop its activities towards har-
monising national safety approaches for electricity generating nuclear reactors and for management
of radioactive waste and decommissioning operations.

The working group responsible for harmonising approaches concerning reactors completed a pilot
study in September 2002: the WENRA members examined the corresponding report and approved
the guidelines for future activities proposed by the working group. A concise version of this report
is now available on the ASN’s web site.

The working group responsible for harmonising waste management safety approaches set up a system
of cross-inspections to improve knowledge of various national practices in the field. Work also contin-
ued into harmonising approaches to decommissioning and interim storage of spent fuel and waste.

Framatome nuclear regulators association (FRAREG)

The FRAREG (FRAmatome REGulators) association was created in May 2000 at the inaugural meet-
ing held in Cape Town at the invitation of the South African nuclear safety authority. It brings
together the senior executives from the nuclear safety authorities of South Africa, Belgium, China
(People’s Republic), South Korea and France.

Its mandate is to facilitate transfer of experience gained from supervision of the reactors designed
and/or built by the same supplier and to enable the Safety Authorities to compare the methods they
use to handle generic problems and evaluate the level of safety of the Framatome type reactors they
supervise.

The association met on 27 and 28 March in Brussels. For organisational reasons, particularly owing to
the SARS epidemic, the Chinese delegation was unable to take part in this meeting.

2 ASSISTANCE TO THE EASTERN EUROPEAN COUNTRIES

|1

Nuclear safety in Eastern European countries
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With the assistance of the IRSN, the ASN continues to contribute to the improvement of nuclear
safety in Eastern Europe. The initial aim was to help set up effective nuclear safety authorities and
promote a safety culture based on the prime responsibility of the operator and a complete separa-
tion between nuclear safety authority and operator. States which are scheduled to join the European
Union in 2004 will by then have attained a level of development meaning that they should no
longer require assistance.

In the other countries of Central Europe and the ex-USSR, this fundamental goal will only be
attained in the longer term, since it implies deep-seated changes: structural adaptation of the State
itself, changes in mentality to allow acceptance of nuclear safety authority independence and there-
by underpin the credibility of these authorities, with the ensuing reinforcement of their status and
the means at their disposal.

Although the DGSNR has concluded bilateral administrative arrangements with the Safety
Authorities of some of the countries concerned (Czech Republic, Russia, Slovakia, Slovenia, Ukraine),
collaboration is primarily within the framework of the European Commission’s assistance pro-
grammes.

Assistance programmes and their coordination

The G7 Summit in Munich in July 1992 had defined three priority areas for assistance to Eastern
European countries in the nuclear field:

- contribute to improving the operating safety of existing reactors;

- provide funding for short-term improvements to the least safe reactors;

- improve safety supervision organisation, making a clear distinction between the responsibilities of
the different entities concerned and reinforcing the role and scope of local nuclear safety authorities.

Within this framework, efforts are also deployed to secure firm commitments on the shutdown of
the oldest reactors.

As regards assistance to safety authorities, covered by the third G7 priority area, the ASN takes part
in the RAMG (Regulatory Assistance Management Group) programmes funded by the European
Union within the framework of two budgets; PHARE (mainly concerning countries wishing to join
the European Union) and TACIS. The ASN is leader for the Czech, Slovak and Ukrainian programmes.
The Ukrainian programme (TACIS budget) resumed in July 2001 After an interruption in European
Commission funding of more than three years, the PHARE programmes resumed at the beginning of
2003.

Within this framework, on 6 and 7 February in Prague, the ASN chaired the kick-off meeting for the
last year of the PHARE programme for assistance to the Slovak and Czech Safety Authorities.

As regards the TACIS program, at the end of April in France, the ASN received a delegation from the
beneficiary SNRCU (Ukrainian nuclear safety authority) with a view to defining what action was to
be taken during the rest of this program. After acceptance by the European Commission, the corre-
sponding project kick-off meeting was held in December in the DGSNR’s premises.

During its 13 and 14 May meeting in Brussels, under the chairmanship of Mr Jukka Laaksonen, direc-
tor general of STUK (Finland), the RAMG group elected a new chairman, Mr Marcel Maris, of the
Association Vincotte nucléaire (AVN, Belgium).

The ASN is also a member of the CONCERT (Concertation on European Regulatory Tasks) group,
which brings together the nuclear safety authorities from Eastern and Western European countries.
This group met on 5 to 7 May in Prague (Czech Republic) and on 11 and 12 December in Brussels.
The technical discussions covered the safety approach of these Authorities, in particular during final
shutdown of nuclear installations.
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The ASN also provides advice on nuclear safety issues to the French delegation to meetings of the
G7 Nuclear Safety Working Group (NSWG), chaired by France in 2003. The DGSNR took part in the
meetings in London on 2 April (with the participation of a Russian delegation) and then on 4 April,
which enabled a mandate to be defined for a new 8-strong group, as the G7 is scheduled to become
the G8 by 20006. This group, to be called the NSSG (Nuclear Safety and Security Group), will take
over from the NSWG while fully incorporating the nuclear safety aspect.

The ASN is also contributing to the ongoing debate on the topics making up the “Global Partnership”
program of the G7/G8.

The ASN also took part in the meetings of the nuclear safety multilateral fund managed by the
European Bank for Reconstruction and Development (EBRD) as well as those of the Chernobyl shel-
ter fund, also managed by the EBRD.

Within this latter framework, an ASN representative participates in the consultative group set up in
1999 to advise the Head of the Ukrainian nuclear safety authority on the difficult regulatory deci-
sions to be made in connection with the reinforcement of the shelter. This group, the ICCRB
(International Consultative Committee of Regulatory Bodies), comprises representatives from the
safety authorities of Canada, Finland, France, Germany, Italy, Spain, Switzerland, the United Kingdom
and the United States.

Relations with Russia for the most part take place within the RAMG programme for assistance to the
nuclear safety authority of this country. This programme is run by Germany, with participation by
the United Kingdom, Finland and the ASN and IRSN representing France.

However, another area for cooperation is to assist the Russian safety authority to construct the regu-
latory framework needed for licensing of the nuclear installations to be built to eliminate the mili-
tary plutonium declared to be excess to Russian defence requirements. The ASN therefore took part
in meetings organised between Germany, the United States and France, in the presence of a repre-
sentative of the European Commission which will be helping with financing of the planned actions.

From 16 to 18 September 2003, the ASN organised a seminar for the Russian Safety Authority (GAN)
on the safe use and transport of mixed uranium and plutonium oxide based fuels (MOX). Eight GAN

inspectors (as well as five Americans) followed this seminar, during which the system of investigat-
ing fuel cycle installation licenses was presented.

3 BILATERAL RELATIONS

1
Staff exchanges between nuclear safety authorities
The ASN is endeavouring to develop its relations with other safety authorities, notably with a view
to improving its understanding of the actual working procedures of these nuclear safety authorities

in order to be able to learn useful lessons for its own procedures.

One of the means adopted to achieve this objective is to promote staff exchanges between the ASN
and nuclear safety authorities in other countries.

The foreign nuclear safety authorities so far concerned are those of Belgium, Canada, China,
Germany, Spain, Switzerland, the United States of America and the United Kingdom.

Provision is made for several types of exchange:



158

|2

- very short term actions (1 to 2 days), where cross-inspections are proposed to our counterparts:
they consist in inviting foreign inspectors to take part in inspections carried out by inspectors of the
country concerned.

In 2003, cross-inspections were carried out in France, while others were in particular conducted in
Belgium and the United Kingdom. With a view to collecting foreign experience of radiation protec-
tion supervision practices, French inspectors along with their counterparts from the British ministry
of health, took part in inspecting medical equipment and its uses in Northampton hospital in July
2003. In the field of worker radiation protection, we could mention the participation of French
inspectors in an inspection in Belgium on the Tihange 3 reactor in April. In September, the Orleans
DSNR carried out an inspection together with a Spanish inspector, on the management of radioactive
waste in the CEA’s Saclay centre;

- short-term assignments (3 weeks to 3 months), aimed at studying a specific technical topic: an
assignment from the American nuclear safety authority (NRC) took place from 26 May to 13 June
2003, on the subject of reactor periodic safety reviews;

- long-term exchanges (about 3 years), aimed at studying in detail the working procedures of foreign
nuclear safety authorities.

After the first two secondments from 1997 to 2000, an ASN engineer took up a similar assignment in
the United Kingdom from 1998 to mid-2002 when he was replaced by a new engineer in the sum-
mer. Similarly, an engineer joined the Spanish nuclear safety authority from the beginning of 2000
until mid-2003.

The first lessons learned from these exchanges have benefited French practice, for example with the
introduction of review inspections in 2000.

Such exchanges must obviously be reciprocal, which is why an engineer from the Spanish nuclear
safety authority joined the ASN from September 2000 to June 2001, followed by his successor in
September 2002. Finally, an engineer from the UK Nuclear Safety authority joined the ASN from
February 2001 to August 2002. His replacement arrived in January 2003.

Special technical fields

Actions in the field of radiation protection

Owing to the new roles of the DGSNR as defined in its creation decree, the ASN sought to benefit
from experience abroad in the field of radiation protection monitoring in the broadest sense of the
term. The delegations sent in 2002 to Canada, the United States, Finland and Sweden, were followed
in 2003 by missions to the United Kingdom and Germany. Apart from the reciprocal exchanges of
information about the possession and utilisation of sources of ionising radiation and the inspection
systems in place, a detailed examination was made of the inspections conducted in the United
Kingdom.

Fuel fabrication plants

As part of the periodic safety review of the FBFC fuel fabrication plant in Romans-sur-Isére and in
order to benefit from foreign experience of operation of similar facilities, an ASN and IRSN delega-
tion was sent to the European countries which operate this type of facility: Belgium, Germany, Spain,
Sweden and the United Kingdom. These missions were an opportunity for technical discussions
between safety organisations and the operators of the facilities visited. The lessons learned from
these visits were incorporated into the report presented to the Advisory Committee in 2003 when it
meets to examine the safety of the FBFC plant. The DGSNR intends to organise a seminar in 2004 to
present them to the nuclear safety authorities of the countries concerned.
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Uranium enrichment plants

In France, COGEMA intends to acquire a plant enriching natural uranium through ultracentrifuga-
tion which will eventually replace the Eurodif plant which uses a gaseous diffusion isotope separa-
tion process. As the new plant is to use a process developed by the European URENCO consortium -
comprising Germany, Great Britain and the Netherlands - the ASN director, followed by an ASN and
IRSN delegation, met the nuclear safety authorities of these countries and visited the corresponding
plants. The lessons learned from these visits will be incorporated into the safety analysis when the
operator submits its application for the construction licence for its future plant.

Situation of border countries during the drought and heatwave of summer 2003

Conventional and nuclear electricity production resources in France were faced with problems of
drought and excessively high river temperatures. EDF therefore asked for waivers to the discharge
temperature limits authorised by current orders. When these requests were examined, the DGSNR
made sure that its answers were consistent with decisions taken in neighbouring countries operating
nuclear power plants and faced with similar climatic conditions. Specific contacts were made in early
August with the Belgian, British, German, Spanish and Swiss authorities.

Geographical areas (outside Eastern Europe)

1311

The ASN maintains relations with its counterparts entailing mutual exchanges of information on
subjects of common interest and recent events in the installations under their supervision.

In addition to action involving the countries of Eastern Europe (see § 2 above), the following exam-
ples should be mentioned.

South Africa

1312

Relations with the South African nuclear safety authority NNR (National Nuclear Regulator) were
established at the latter’s request, further to the construction by Framatome of the two Koeberg
plant reactors.

In 2003, the NNR-ASN steering committee met at the DGSNR’s headquarters in Paris, from 11 to 13
September. In addition to their traditional discussion of power reactors, the ASN and its technical
support body presented their experience in the field of evaluating digital instrumentation and con-
trol systems, the periodic safety review of experimental reactors and the decommissioning of nucle-
ar installations. Discussions also concerned the safety requirements of future reactors, both EPR
(European Pressurised water Reactor) and PBMR (Pebble Bed Modular Reactor).

Germany

Franco-German relations in the nuclear safety field go back to the early seventies. They take place
within the framework of the Franco-German Committee for Nuclear Plant Safety Questions (DFK),
for specifically frontier-related matters, and that of the Franco-German Management Committee
(DFD) for general matters.
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In 2003, the plenary session of the DFK was held in Paris, during which the 2 delegations visited the
SPRA (armed forces radiological protection service) and certain installations at Percy hospital
designed to care for contaminated persons.

Belgium

1314

Franco-Belgian relations in the nuclear safety field began in the mid-sixties. They mainly take place
within the framework of the Franco-Belgian working party on nuclear safety, which holds two meet-
ings each year, with as the main partner the approved organisation AVN (Association Vincotte
nucléaire). In 2002, these technical ties were supplemented by exchanges with the Federal Nuclear
Supervisory Agency (AFCN), the recently created Belgian safety authority. In 2003, these relations
between the ASN and the AFCN became the reference framework for cooperative actions and an
administrative arrangement signed in April by the DGSNR and the AFCN made this situation official
The working groups already set up are continuing their work and now report to ASN-AFCN meetings.

2003 was an opportunity to take cooperative work further in the fields of safe waste disposal, manage-
ment of emergency situations and probabilistic safety assessments.

Canada

1315

Franco-Canadian relations in the nuclear safety field provide for technical discussions and staff
exchanges.

2003 in particular was the opportunity for a visit to Canada by an ASN delegation on the subject of
nuclear safety authority relations with the public and public participation in the drafting of regulato-
Iy texts.

The People’s Republic of China

1316

Franco-Chinese relations in the nuclear safety field were initiated at the request of the Chinese
nuclear safety authority (NNSA) at the time of the construction by Framatome of the two Daya Bay
reactors, followed by the two Lingao reactors.

In 2003, cooperation mainly concerned an exchange mission to look at decommissioning of research
reactors. Two ASN inspectors went to China to meet their colleagues in Guangdong who are super-
vising the Daya Bay and Lingao reactors. Finally, the Director General of the ASN went to China in
September to meet a number of senior executives and, with his Chinese counterpart, examine the
progress of cooperative programmes. This meeting involved visits to the Lingao, Qinshan 2 and
Qinshan 3 power plants, as well as a research reactor near Beijing.

South Korea

Nuclear safety co-operation between France and South Korea began at the request of the Korean
nuclear safety authority during the construction by Framatome of the Ulchin 1 and Ulchin 2 reactors.

In August 2003, the ASN received a Korean delegation and presented its actions in the field of public
relations.
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Relations between France and Spain in the nuclear field are both longstanding and close. These rela-
tions are governed by the administrative arrangement signed by the ASN and the Consejo de
Seguridad Nuclear (CSN), which is regularly renewed.

The Franco-Spanish Steering Committee met in Cherbourg in early October 2003. The two delega-
tions agreed to continue staff exchanges for BNI supervision and radiation protection, in particular
through participation in cross-inspections and in crisis management exercises.

The two delegations visited the COGEMA installations in La Hague and the AT1 shop decommission-
ing site.

United States of America

The Nuclear Regulatory Commission (NRC) is one of the ASN’s main partners. High level meetings
are organised every year.

The new Chairman of the NRC, Mr Nils J. Diaz, and the Director General of the DGSNR signed a five-
year administrative arrangement in April.

The Director General of the DGSNR headed an ASN delegation which went to the United States
from 13 to 18 April, under the bilateral arrangements with the NRC and the NRC’s annual Regulatory
Information Conference (RIC).

In terms of reactor safety, discussions concerned application of the regulatory approach based on
probabilistic studies (Risk-informed regulation) and on the need to improve the level of safety in
existing installations (ASN’s position), rather than simply maintaining the initial level of safety. The
NRC also confirmed its desire to continue discussions with the DGSNR about the safety require-
ments to be applied to future reactors.

Mr Lacoste also took part in two round-tables during the NRC's annual conference (RIC) at which he
presented French practice in the field of the periodic safety reviews conducted on reactors in ser-
vice, and then the DGSNR’s viewpoint concerning review of EDF power plants by international
teams (IAEA’s OSART missions).

This visit was also an opportunity to formalise cooperation in fields other than reactor safety, such as
management of radioactive waste, installations decommissioning, decontamination of polluted sites
and radiation protection. Other official bodies took part in these discussions: the DOE (Department
Of Energy) and the EPA (Environmental Protection Agency).

With regard to radiation protection, the French delegation was received by the Florida State officials
in charge of supervision of industrial and medical radiation protection in this State (State qualified
by the NRC in this field).

On 21 and 22 May, a deputy director of the DGSNR took part in the public hearings organised by the
NRC in Washington to debate radioactive materials management regulations and exemption thresh-
olds.

From 26 May to 13 June, the ASN received the director of the NRC division in charge of the nuclear
installation inspection programmes, who had come to look at existing French regulations and French
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Signing of the DGSNR-US/NRC agreement

practice in the field of periodic safety review of power reactors, in order to adapt this to the situa-
tion in the United States.

From 24 June to 2 July, the 5th sub-directorate of the DGSNR (BCCN) in Dijon received a delegation
of NRC materials specialists, who had come to examine the French Nuclear Safety Authority’s expe-
rience of the problems of 600 alloy stress corrosion. The American delegation in particular visited
Framatome’s Chalon-sur-Sadne plant which manufactures large nuclear power plant components.

On 31 October, the DGSNR-NRC/NMSS steering committee met at the DGSNR headquarters, to dis-
cuss exchanges of information on safety and radiation protection in installations other than reactors
(fuel cycle plants, decommissioning of nuclear installations, clean-up of polluted sites, interim storage
and disposal of radioactive waste, transports and radiation protection). The previous day, the
American delegation had visited the decommissioning site in the Monts d’Arrée nuclear power plant
in Brennilis. This concrete experience was useful in comparing French and American approaches to
reactor decommissioning.

On 3 and 4 December 2003 the DGSNR-NRC/NRR steering committee met at DGSNR headquarters,
to discuss exchanges of information on reactor safety. Three new areas for cooperation were decided
on: the risk of sump filter clogging in the event of a primary system pipe break, international safety
standards (and harmonisation of safety rules and practices) and, at the NRC’s request, inspection
techniques to be employed during manufacture of large components for the construction of new
reactors.

Finland

Relations between the ASN and its Finnish
counterpart, the STUK, were formalised by an
administrative arrangement signed in 1996 and
renewed in 2001

In 2002, Finland decided to build a new reac-
tor. This situation opens the door for exten-
sive future co-operation on the regulatory
safety requirements applicable to the future
reactors.

In 2003, the ASN and the STUK held working
meetings on the subject of safety require- A

ments applicable to the future reactors. The A.-C. Lacoste and ). Laaksonen sign the new
preference of the Finnish electricity utility administrative arrangement
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('TVO) for an EPR reactor led to closer ties in 2003 between the ASN and the STUK on the subject of
the safety of this reactor. These relations will continue in 2004.

In October 2003, the STUK took part in the ASN and SKI (Swedish safety authority) meeting to dis-
cuss the safety of radioactive waste management.

In November, the ASN and STUK signed a new administrative arrangement including safety and
radiation protection.

Relations with the Indian Safety Authority, the Atomic Energy Regulatory Board (AERB) are for-
malised by an administrative arrangement, signed in July 1999.

In 2003, the AERB and the DGSNR met in January and April, to define the programme of future
exchanges.

ASN co-operation with its Japanese counterparts takes place within the framework of two adminis-
trative arrangements, one signed with the Ministry for Economy, Trade and Industry (METI), which
includes the Nuclear and Industrial Safety Agency (NISA), responsible for the safety supervision of
nuclear reactors and fuel cycle and waste installations, the other with the Ministry for Education,
Culture, Sport, Science and Tourism (MEXT), which includes the Nuclear Safety Division responsible
for supervision of the safety of research installations and of the use of radioactive isotopes. Both
agreements were renewed in July 2002 for a period of 5 years.

On 23 May, the ASN received a MEXT delegation in Fontenay-aux-Roses, to look at incorporation
into French regulations of European radiation protection directive n° 96,29 and its effective applica-
tion. This visit was part of the exploratory mission conducted by the MEXT in the leading European
countries, in order to revise current Japanese regulations in this field.

On 2 October, with the assistance of the IRSN, the DGSNR received a delegation from the PGAERI
(Prefectural Government Association of Environmental Radioactive Investigation and Monitoring
around Nuclear Power Facilities of Japan), comprising radioactivity measurement instrumentation
systems specialists, for an information meeting about environmental monitoring in the vicinity of
nuclear sites, both in normal and post-accident situations. The Japanese delegation then went to the
Dampierre nuclear power plant and the COGEMA plant at La Hague. This visit was part of a study
tour of France and Spain.

Luxembourg

Relations with Luxembourg were initiated in the early 1980s to provide answers to the questions
raised by the Cattenom power plant.

In February 2003, a meeting of the Franco-Luxembourger technical group took place in Luxembourg
on the subjects of safety and radiation protection.
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Morocco
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ASN relations with its Moroccan counterpart, the Ministry for Energy and Mines (MEM), are develop-
ing within the framework of the construction of the Madmora Nuclear Research Centre.

In 2003, relations were extended to the field of radiation protection, and the ASN received a trainee
from the national centre for radiation protection, the organisation in charge of radiation protection
within the Moroccan Ministry for Health.

United Kingdom

ASN relations with its British counterpart, the Nuclear Safety Directorate (NSD) within the Health
and Safety Executive (HSE), are conducted within the framework of an agreement signed in 1980
and regularly renewed. These relations have deepened and intensified from year to year. They are
based on two annual top-level meetings, the “Chief Inspector” meeting, on the one hand, and the
NSD-ASN Steering Committee meeting, on the other.

From 23 to 25 June in Avignon, the DGSNR organised the annual meeting with its British counter-
part, Mr Laurence Williams, Chief Inspector of the Nuclear Safety Directorate (NSD). During the
meeting, topical issues in both countries were raised and cooperation between the ASN and the NSD
over the past year was reviewed. The meeting was preceded by a COGEMA presentation of its
decommissioning and clean-up policy for Marcoule and a visit to this fuel reprocessing installation
decommissioning site.

The Franco-British Steering Committee met in Bootle, near Liverpool, in October, to examine signifi-
cant events in the two countries over the past year. The meeting was preceded by a visit, on 16
October, to the Heysham nuclear power plant, which operates four AGR (Advanced Gas cooled
Reactors), the two oldest of which have received considerable safety improvements (in particular
with respect to earthquake resistance) following their periodic safety review.

13115
Sweden
ASN relations with its Swedish counterpart SKI (nuclear safety authority) were formalised by an
administrative arrangement signed in July 1999 and will doubtless grow, particularly in the area of
radioactive waste. In 2003, relations between the ASN and its counterpart SSI (radiation protection
authority) were formalised by an administrative arrangement signed in June.
In October, the ASN and SKI held a meeting to discuss waste safety, and for the first time the STUK
(Finnish safety authority) took part in the meeting.
13116
Switzerland

Relations with Switzerland are longstanding and were formalised in 1989 in the form of the Franco-
Swiss Commission for Nuclear Safety, which meets annually.
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CHAPTER
INTERNATIONAL RELATIONS

Participants in the Franco-Swiss Commission

On 1 July, the Franco-Swiss Commission for Nuclear Safety held its 14th annual conference in
Wuerenlingen, near Zurich, under the joint chairmanship of Mr Mayor, deputy-director of the
Federal Energy Office (OFEN), and Mr Lacoste, Director General of the DGSNR.

The delegates discussed recent developments in nuclear policy and in the administrative organisa-
tion of nuclear safety and radiation protection in their respective countries.

In terms of the safety of nuclear reactors and of certain fuel cycle components such as transport and
waste, the participants reviewed significant events of the past year. The heads of the Safety
Authorities restated the importance of harmonising their practices given pending market deregula-
tion, as in all probability they will shortly be required to supervise operators with nuclear installa-
tions located in various countries.

For the first time, a decision was taken to carry out radiation protection exchanges and inspections
on subjects not directly linked to nuclear reactors. In particular, exchanges on industrial equipment
and radioactive source inspection practices was decided on.

On the second day, the delegates visited with great interest the Beznau nuclear power plant, in the
canton of Argovie, which comprises 2 reactors which have both been in service for more than 30
years. In a context of increased service life for power plants in Europe, and upgrading of older instal-
lations, the plant management presented the work it has carried out for about the past 10 years, in
order to modernise the instrumentation and control system and reactor protection systems installed
at the time of construction.

Vietnam

On 23 October, a delegation from the Vietnamese Ministry of Science, Technology and the
Environment and the Vietnamese Atomic Energy Commission, was at its own request received at the
DGSNR headquarters to examine the role of a national safety authority in setting up and developing
a civilian nuclear power program.

165



4 OUuUTLOOK

In 2004, the ASN aims to continue its international nuclear safety activities and to continue to devel-
op radiation protection activities.

In this latter field, there are indeed few bilateral agreements and “multibilateral” arrangements (asso-
ciations of radiation protection authority senior executives) need to be created. This will lead the
ASN to expand the area of the existing arrangements or to sign new arrangements, depending on
the organisation of the countries with which it wishes to develop cooperation, as radiation protec-
tion is not only an issue in States operating nuclear installations, but is relevant in all countries with
modern medical, scientific or industrial activities.

Furthermore, when 10 new members join the European Union in 2004, the PHARE assistance pro-
grammes from which they currently benefit, will have to be replaced by new forms of cooperation.

Finally, the globalisation of the economy, including in the field of nuclear power and radioactive

materials, demands that steps be taken towards harmonising nuclear safety and radiation protection
principles and standards.
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CHAPTER
RADIOLOGICAL EMERGENCY SITUATIONS

Nuclear activities are carried out with the two-fold aim of preventing accidents, but also of mitigating
any consequences should they occur. To achieve this, in accordance with the principle of defence in
depth, provision must be made to deal with a radiological emergency situation, however improbable.
A “radiological emergency situation” is taken to mean a situation arising from an accident or which is
likely to lead to the emission of radioactive materials or a level of radioactivity such as to jeopardise
public health. The term “nuclear emergency” is reserved for events which could lead to a radiological
emergency on a basic nuclear installation.

For activities with a high level of risk, such as BNIs, the emergency provisions, which can be consid-
ered the “ultimate” lines of defence, comprise special organisational arrangements and emergency
plans, involving both the operator and the authorities. These plans in particular specify the nature of
the responses to be provided for to protect the population, given the scale of the exposure. This emer-
gency arrangement, which is regularly tested and appraised, undergoes considerable modifications on
the basis of experience feedback from drills, and from management of incidents, such as those which
occurred at the Civaux plant on 12 May 1998, at the Le Blayais plant on 27 December 1999, and at the
Cruas and Tricastin plants on 2 and 3 December 2003 following violent storms in the Rhone valley.

Radiological accidents can also occur outside BNIs, either in an institution carrying out nuclear activi-
ties (hospital, research laboratory, etc.), or owing to the loss of a radioactive source, or by inadvertent
or intentional dispersal of radioactive substances into the environment. For certain sites, this type of
situation could be managed through an onsite emergency plan. It is up to the authorities to ensure
protection of the population when necessary. The ASN takes part in this for questions relating to radi-
ation protection.

Whatever the origin of the accident, the irradiated or contaminated victims are treated in hospitals
according to the management plans currently being updated.

In 2003, the ASN responded to several radiation protection incidents (non-BNI) which, even if they
entailed no health risks, did nonetheless justify checks and radioactivity measurements.

Other situations can also trigger a response, for example situations arising from nuclear activities or
industrial activities which handled materials containing natural radioelements (uranium or thorium)
in the recent or more distant past. Although generally less important than accident situations in terms
of exposure, these situations, in which exposure is liable to last for a long time if nothing is done
(“durable” exposure), do nonetheless present a human health risk in the medium to long term. They
are mentioned in chapter 14.

2003 was marked by publication of decree 2003-865 of 8 September which created the Interministerial
Committee for Nuclear or Radiological Emergencies (CICNR) which reorganised interministerial coor-
dination of accident situations.

T NON-BNI RADIOLOGICAL EMERGENCY SITUATIONS
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Response to radiological emergency situations

Outside BNIs, radiological emergencies can arise:

- during performance of a nuclear activity, whether for medical, research or industrial purposes. For
example: a fire in a radioactive source storage area, an accident with an industrial irradiator, and so
on;

-in the case of intentional or inadvertent dispersal of radioactive substances into the environment.
For example: inadvertent incineration of a radioactive source;
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- if radioactive sources are discovered in places they are not supposed to be in;

- if radioactive sources are stolen.

It is then necessary to respond, to put an end to any risk of human exposure to ionising radiation.

Responsibility for the response

|12

In these situations, responsibility for the decision to implement and then for actual implementation
of protective measures lies with the head of the site on which the nuclear activity takes place (hos-
pital, research laboratory, etc.), who then initiates the onsite emergency plan as stipulated in article
L1333-6 of the Public Health Code (if the potential hazards of the installation so justify), or lies with
the owner of the site with regard to the safety of persons on the site, and with the Prefect with
regard to the safety of persons in the areas accessible to the public. The role of the ASN is to moni-
tor the actions of the head of the institution or owner of the site and to advise the Prefect with
regard to the steps to be taken to prevent or mitigate the direct or indirect effects of the resulting
ionising radiation on individuals, including through damage to the environment. In the case of an
accident occurring in a place where there is no clearly identified responsibility (irradiation due to an
isolated source, contamination by dispersal of radioactive substances, etc.), responsibility for the
response lies with the Prefect of the department.

Responses principles

Once the authorities have been alerted, the response generally comprises two main phases:

- Making safe: this is the most urgent phase. The purpose of the steps taken during this phase is to
treat any injured, ensure that people are safe and protect the environment (clearly signposted securi-
ty perimeter, containment of radioactive sources, biological protection, etc.) and to return to a con-
trolled situation. These steps are decided on and implemented under the responsibility of the
Prefect, with advice from the ASN, and/or the owner, under the supervision of the ASN. This phase
comprises four aspects:

« evaluation by one or more teams (operator, CMIR, IRSN, ASN, etc.);
« decision taken by the Prefect, on the advice of the ASN, and/or the owner supervised by the ASN;
- action taken under the responsibility of the Prefect and/or the owner;

- communication by the various parties involved, including the ASN.

The Prefect (and/or owner) co-ordinates the response teams, on the basis of their technical compe-
tence, and decides on the protection measures. The ASN assists the Prefect [supervises the owner]
with the decisions to be taken and communication required concerning the event.

- Cleaning up: this is the post-emergency phase. Once all risk of accidental exposure of humans has
been ruled out, the purpose of this phase is to return to a normal situation, in particular by cleaning
up the premises and/or removing the sources to a duly authorised facility. It can require the exper-
tise of the IRSN or another organisation. This phase involves the Prefect [and/or the owner], the ASN,
and as applicable teams of experts, decontamination companies, transporters, etc
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The role of the ASN

|14

In these situations, as for accidents occurring in nuclear installations, the role of the ASN is to advise
the Prefect regarding the steps to be taken to protect the populations, as necessary to supervise who-
ever is in charge of the nuclear activity in question, and to take part in circulating information. The
ASN is supported by the IRSN and DSNR, DDASS and DRASS concerned.

Depending on the seriousness of the accident, the ASN can activate its emergency centre in Paris.

Care and treatment of radiation victims

|2

The terrorist attacks of 11 September 2001 in New York and the explosion of the AZF plant in
Toulouse on 21 September 2001 led the authorities to envisage disaster scenarios with large numbers
of injured (from several hundred to several thousand). In the case of a nuclear or radiological acci-
dent, a significant percentage of these injured could be contaminated by radionuclides, posing specif-
ic care and treatment problems for the emergency response teams.

Together with the Hospitalisation and Health Care Directorate (DHOS) and the services of the
Defence High Official (HFD) of the Ministry for Health, the specialists of the Paris SAMU (emergen-
cy medical service), the armed forces radiological protection service (SPRA), the IRSN, CEA, EDF and
universities, the ASN drew up a series of primary response sheets called the “Medical response to a
nuclear or radiological event”. This document contains all useful information needed by front-line
medical personnel responsible for collecting and transporting the injured, as well as by hospital per-
sonnel who will be receiving them in the nearby hospital facilities. This document is intended for
training all those liable to be concerned by a nuclear or radiological event.

The “Medical response to a nuclear or radiological event” file comes in addition to circular
DHOS/HFD/DGSNR no. 2002/277 of 2 May 2002 concerning the organisation of medical care in the
case of a nuclear or radiological accident. This circular is supplemented by circular DHOS/HFD no.
2002/284 of 3 May 2002 concerning the organisation of the hospital system in the event of arrival of
large numbers of victims, setting up a departmental plan of hospital capacity provisions and a zone-
based organisation for all nuclear and radiological, but also biological and chemical hazards.

The “Medical response to a nuclear or radiological event” file is currently being revised to take
account of the new zone-based organisation and offer improved support for the medical personnel
training sessions involving practical work currently being deployed nationally. In 2003, the DGSNR
took part in a number of training days carried out in the defence zones and intended for emergency
care personnel.

Responses in 2003

2003 saw the ASN continue to set up organisational measures to deal with radiological incidents out-
side basic nuclear installations (BNI). The ASN has thus opened a telephone hot-line (toll-free num-
ber 0 800 804 135) which will take calls notifying incidents involving sources of ionising radiation
used outside BNIs. This toll-free number is open round the clock, 7 days a week, and the informa-
tion transmitted by the caller is sent to an ASN senior executive who will manage the incident. The
ASN has also started talks with the IRSN, the CEA and the Directorate for civil defence and security;,
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Contamination incident in the Heineken brewery in Marseille (13)

During maintenance of a device monitoring the filling level of beer kegs, an incident occurred in April
2003 in the Heineken brewery in Marseille. The establishment had called in the company which supplied
the device, which contained a sealed caesium 137 radioactive source of 37 MBq, in order to repair it. This
source was incorrectly handled by the company’s technician, leading to the source packaging being cut
andradioactive particles being disseminated in the establishment’s premises.

Initially, the Marseille maritime fire department sealed off the area of the establishment concerned in order
to prevent any further dispersal of radioactive material outside and to limit personnel exposure to radia-
tion.

The ASN then intervened the following day, with the support of the IRSN and in conjunction with the
DRIRE, to assist the prefect’s departments in taking all necessary measures to protect the workers and eva-
luate the exposure of the personnel concerned.

The results of the measurements taken by the IRSN, the fire department and the Cadarache CEA on the
personnel most exposed revealed slight internal contamination requiring no particular medical treatment.
Given the low level of radioactivity of the damaged source, the consequences of this incident were limited.

As a result of this incident, the production line concerned was stopped. The ASN asked the Heineken bre-
wery to have a specialist contractor carry out decontamination of the premises and take away the radioac-
tive waste. Following these operations, the ASN was able to approve restart of the production line and nor-
mal resumption of activities in the workshops concerned.

Break in a radioactive liquid pipe in the Nantes (44) university hospital (CHU)

Following the February 2003 discovery of a liquid leak in a corridor on the ground floor of the Nantes
CHU, this leak was found to be the result of a break in a pipe carrying radioactive liquid effluent.

This effluent originated in the sanitary installations of the rooms of patients being treated for thyroid pro-
blems. This effluent is taken through the pipe in question to buffer tanks in which it undergoes radioactive
clean-up before being sent to the sewers.

The person with competence for radiation protection in the establishment, and then the fire department’s
mobile radiological response unit (CMIR) secured the premises (measurement of radiation field, cordoning
off, absorption of the liquid with absorbent powders, etc.).

The ASN, together with the Pays de la Loire DRIRE and the DRASS, carried out an inspection to find out
the causes of the incident and the steps already taken or planned, to ensure a return to a normal situation.
Examination of the pipe revealed a break in an elbow in a technical room on the ground floor. This break
would seem to have been caused by a falling heavy foreign body which had got into the pipe.

Based on these findings and the information collected, the ASN asked the CHU to take various steps to
check the possible exposure of hospital personnel who were involved in initial steps to secure the area, to
undertake decontamination of all areas concerned by this leak and to repair the pipe. The CHU called in a
specialist contractor to decontaminate the premises and repair the leak, which enabled the ASN to authori-
se reuse of the protected rooms and the radioactive effluent collection installations.
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Discovery of drums carrying radiation markings in Saint-Avold commune (57)

When called out to deal with a brush fire in the commune of Saint-Avold in May 2003, the fire-fighters discovered
three abandoned drums out in the open carrying ANDRA labels indicating the presence of radioactive materials.
Two other drums were then found in a building near the fire zone. Measurements taken by the Moselle fire depart-
ment’s mobile radiological response unit (CMIR) revealed a level of radiation higher than the normal ambient level:
the maximum dose rate received on contact with these drums was 60 uSv/h. No trace of radioactivity was detected
on the ground around the drums. After repackaging, the drums were transferred to a municipal storage area in Saint-
Avold. According to the markings on the drums, the contents were radioactive lightning rod tips.

At the request of the Lorraine DRIRE, the Strasbourg DSNR which is linked to it carried out a variety of checks,
mainly with the ANDRA, which established that:

- the drums discovered had been supplied by the ANDRA in 1998 and 1999 to a company in Nancy for packaging
and removal of radioactive lightning rod tips;

- this company, which went into receivership in 2001, had stored its drums on the land of one of its customers in
Saint-Avold without informing them of the contents. However, it would seem that it did so without intending simply
to get rid of themy

- the receiver of the company stated that it would cover the cost of having ANDRA take the drums away.

Following this discovery and at the request of ASN, the ANDRA recovered these lightning arresters which have since
been stored in its installations within the SOCATRI premises in Pierrelatte.

which have radiological emergency response units, so that information circulates correctly and the
response resources are coordinated.

At the same time, the ASN continued to monitor events which could lead to a radiological risk. Of
the various events which required action on the part of the ASN, those in the boxes above should be
mentioned.

2 BNI EMERGENCY SITUATIONS

1
General emergency response provisions

The organisational provisions of the authorities in the event of a nuclear incident or accident are set
out in directives from the Prime Minister concerning nuclear safety, radiation protection, public order
and security and also in the emergency plans provided for in decree 88-622 of 6 May 1988. The
organisational provisions of both the authorities and the operator are summarised in the diagram
hereafter for the case of an accident in an EDF reactor. Similar provisions are made in the case of
other nuclear operators.

It should be noted that 2003 saw the publication of decree n° 2003-865 of 8 September creating the
Interministerial Commission for Nuclear or Radiological Emergencies (CICNR) which reorganises
interministerial coordination of accident situations. This decree does away with the Interministerial
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Committee for Nuclear Safety and hands secretarial services for the CICNR over to the Secretariat
General for National Defence (SGDN).

Crisis organisation

AUTHORITIES
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Local provisions

21112

In a crisis situation, only two parties are authorised to take the operational decisions:

- the operator of the affected nuclear installation, who must implement the organisational provisions
and the means provided to bring the accident under control, to assess and mitigate its consequences,
to protect site staff and alert and regularly inform the authorities. These measures are fully defined
in the onsite emergency plan (PUI), which it is the operator’s duty to prepare;

- the Prefect of the department in which the installation is located, who is responsible for decisions
as to the measures required to ensure the protection of both population and property at risk owing
to the accident. He acts within the framework of an offsite emergency plan (PPI), which he has spe-
cially prepared for the vicinity of the installation considered. He is thus responsible for co-ordination
of the PPI resources, both public and private, equipment and manpower. He keeps the population
and the authorities informed of events.

National provisions

The ministers concerned take all necessary measures to enable the Prefect to make the requisite
decisions, notably by providing, as does the operator, all information and recommendations which
could assist him in his appraisal of the condition of the installation, the gravity of the incident or
accident and possible subsequent developments.
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The main bodies concerned are as follows:

- Ministry of the Interior: the Directorate for Civil Security and Defence (DDSC), which has at its dis-
posal the Operational Centre for Interministerial Emergency Provisions (COGIC) and the Nuclear
Risk Management Aid Mission (MARN), which place at the disposal of the Prefect the human rein-
forcements and supplies he requires to safeguard people and property;

- Ministry for Health: the DGSNR, which is responsible for the health protection of people with
regard to ionising radiation effects;

- Ministry for Industry and Ministry for the Environment: the DGSNR for supervision of the safety of
nuclear installations with the technical assistance of the IRSN. The Minister for Industry also co-ordi-
nates communication at national level in the event of an incident or accident occurring at a nuclear
installation within his sphere of competence or during transportation of nuclear materials; as compe-
tent authority, the DGSNR collects and summarises information with a view to issuing the notifica-
tions and information required by the international conventions on informing foreign countries of a
radiological emergency;

- the SGDN, which performs secretarial duties for the CICNR: it is responsible for coordinating the
action of the ministries concerned regarding the planned measures in the event of an accident and
for ensuring that exercises are scheduled and then assessed.

Emergency plans

111314

General principle

11312

Application of the defence in depth principle implies inclusion of severe accidents with a very low
probability of occurrence in the basic data used to define the emergency plans, in order to deter-
mine the countermeasures to be implemented to protect plant staff and populations and bring the
affected plant to a safe configuration.

The onsite emergency plan (PUI), prepared by the operator, is aimed at restoring the plant to a safe
condition and mitigating accident consequences. It defines the organisational provisions and the
resources to be implemented on the site. It also comprises provisions for rapidly informing the
authorities.

The offsite emergency plan (PPI), drafted by the Prefect, is aimed at protecting populations in the
short term in the event of potential danger and providing the operator with outside assistance for
such actions. It defines the tasks assigned to the various services concerned, the warning system utili-
sation instructions and material and human resources.

Technical bases and countermeasures

The emergency plans must be able to respond effectively to accidents liable to occur at BNIs. This
implies the definition of technical bases, ie. the adoption of one or more accident scenarios encom-
passing the possible consequences, with a view to determining the nature and extent of the remedial
means required. The task is difficult, since cases of real significant accidents are extremely rare, with
the result being that a conservative theoretical approach is usually adopted to estimate the source-
terms (ie. the quantities of radioactive materials released), calculate dispersion in the environment
and finally assess the radiological impact.

It is then possible to define PPI countermeasures, based on action criteria defined by the Ministry for
Health, ie. population protection measures which appear justified to limit the direct impact of the
estimated release. Such measures could include:
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- sheltering at home, to protect inhabitants from direct exposure to the radioactive plume and dimin-
ishing the inhalation of radioactive substances;

- absorption of stable iodine in addition to sheltering in cases where the release comprises radioac-
tive iodine (notably I 131);

- evacuation for situations in which the above measures would be insufficient owing to the extent
of the release.

To give an example, the maximum credible PWR accident could result in a decision, to be taken
within 12 to 24 hours, to shelter populations and organise absorption of stable iodine within a radius
of 10 kilometres and evacuate populations within a maximum radius of 5 kilometres.

Attention is also drawn to the fact that the PPIs are only concerned with emergency measures and
are not intended to anticipate longer term measures with a broader scope, such as restrictions on the
consumption of certain foodstuffs or the reclaiming of contaminated zones.

The role and provisions of the ASN

1211

ASN assignments in an emergency context

12 11]1

In an accident situation, the DGSNR, with IRSN assistance and the co-operation of the DRIRE con-
cerned, has a four-fold function:

1) ensure that judicious provisions are made by the operator;

2) advise the Prefect;

3) contribute to the circulation of information;

4) act as competent authority within the framework of the international conventions.

Supervision of operator actions

121112

Whether in normal operating conditions or in an emergency situation, operator actions are super-
vised by the ASN. In this particular context, it falls to the DGSNR to ensure that the operator fully
assumes its responsibilities regarding control of the situation, mitigation of consequences and the
rapid and regular provision of information to the authorities; however, the DGSNR assignment in this
context stops short of actually prescribing the technical decisions to be implemented to deal with
the accident. Notably, when several strategies are open to the operator, some of which could have
severe environmental consequences, it is important for the ASN to be fully informed of the condi-
tions under which the operator makes its decisions.

Advising the prefect

The decision by the Prefect concerning the population protection measures to be taken depends on
the actual or probable consequences of the accident around the site and it is the DGSNR which
advises the Prefect in this respect, on the basis of the analysis performed by the IRSN. This analysis
combines diagnosis (understanding of the situation at the plant concerned) and prognosis (assess-
ment of possible short-term developments, notably radioactive release). This advice also concerns
the steps to be taken to protect the health of the public.
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Circulation of information

21211l4

The DGSNR has several functions in this context:

- information of the media and the general public: the DGSNR contributes to informing both the
media and the general public in different ways (press releases, web site, viewdata system (Minitel),
press conference). It is obviously important that this should be done in close collaboration with
other organisations concerned (Prefect, local and national operator);

- information of the authorities: the DGSNR keeps the supervisory Ministers informed, together with
the SGDN (General Secretariat for National Defence) which in turn informs the President and the
Prime Minister. The DGSNR also keeps informed the DGEMP (Directorate General for Energy and
Raw Materials) at the Ministry for Industry;

- information of foreign safety authorities: without prejudice to application of the international con-
ventions signed by France concerning information exchanges in the event of an incident or accident
liable to involve radiological consequences, the DGSNR informs foreign safety organisations, especial-
ly those with which it has mutual safety information agreements.

The role of competent authority

21212

Since publication of decree 2003-865 of 8 September 2003, the DGSNR has performed the duties of
competent authority as defined in the international conventions (Convention on Early Notification
of a Nuclear Accident, which was ratified by France on 26 September 1986, and the decision of the
Council of European Communities of 14 December 1987, concerning community procedures for
rapid exchange of information in the event of a radiological emergency). In this respect it collects
and summarises information with a view to ensuring the notifications and information required by
these conventions concerning notification of foreign countries in the event of a radiological emer-
gency. This information is forwarded to the international organisations (IAEA and European Union).

Provisions concerning nuclear safety

21212[1

Main components

Eln the event of an incident or accident at a BNI, the DGSNR, assisted by the IRSN and the Nuclear
Safety and Radiation Protection Departments (DSNR) of the DRIREs, activates the following struc-
tures:

- at national level:

« a decision-making unit or management command post (known as the DGSNR PCD in Paris) located
at the DGSNR emergency response centre and managed by the Director of the DGSNR or his repre-
sentative. It is required to adopt positions or make decisions but to refrain from technical analysis of
the ongoing accident. A DGSNR spokesperson, other than the head of the PCD, will be nominated to
represent the DGSNR in its contacts with the media;

- an information unit, located near the DGSNR PCD, directed by a DGSNR representative, with the
assistance of staff from the Communications Directorate at the Ministry of the Economy, Finance
and Industry;

»an emergency response analysis team, led by the IRSN Director General or his representative. This
team is resident at the IRSN technical crisis centre (CTC), located in the nuclear research centre at
Fontenay-aux-Roses. One or more engineers are delegated to it by the DGSNR. This team works in
close co-ordination with the operator technical teams to reach a consensus on analysis of the acci-
dent situation and forecasting of developments and consequences;
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- at local level:

a local team at the prefecture, consisting mainly of representatives from the decentralised services
of the DGSNR, whose purpose is to assist the Prefect in making his decisions and implementing his
communication actions by providing explanations enabling understanding of the technical aspects
involved, in close collaboration with the DGSNR PCD;

«a local team at the affected plant site, also consisting of DSNR engineers, possibly with DGSNR and
IRSN representatives, assisting the site PCD head. It takes no part in operator decisions, but ensures
that responsibilities are correctly assumed, notably as regards the information of the authorities. This
team also collects relevant data for use in the context of the ensuing post-accident inquiry.

The DGSNR, its technical support organisation the IRSN, and the main nuclear operators have signed
protocols covering emergency response planning. These protocols designate those who will be
responsible in the event of an emergency and define their respective roles and the communication
methods to be employed.

The diagram below presents the overall emergency response structures set up, in collaboration with
the Prefect and the operator. It shows that the operator has a local PCD on the site and usually a
national PCD in Paris, each connected with its own emergency response team. The various connec-
tions shown on the diagram indicate information exchanges.

Nuclear safety organisation
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The diagram below shows the structures set up between the communication units and the PCD
spokespersons with a view to allowing the necessary consultation ensuring consistency of the infor-

mation issued to the public and the media.

Information organisation
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DGSNR emergency response centre

In order to be able to carry out these
assignments, the DGSNR has its own
emergency response centre, equipped
with communication and data processing
facilities enabling:

- swift mobilisation of ASN staff;

- reliable exchange of information
between the many partners concerned.

This emergency response centre was

OPERATOR

used for the first time under real emer- The DGSNR emergency response centre during the storms in

gency conditions on 28 and 29 December the Rhone valley

179



1999, in connection with the incident which occurred at the Le Blayais nuclear power plant, further
to the violent storm on 27 December 1999. It was used again on 2 and 3 December 2003 during the
violent storms in the Rhone valley, which caused the Cruas nuclear power plant to trigger its onsite
emergency plan (PUI) and alert the ASN. During the course of these two days, the Tricastin plant
and its operational hot unit (BCOT) also triggered their PUL

- Alarm system

The ASN alarm system ensures swift mobilisation of the DGSNR and DSNR teams concerned and
the IRSN on-call engineer. This automatic paging or telephone system enables automatic summoning
of all agents equipped with dedicated pagers or mobile phones, remotely triggered by the operator
of the affected nuclear plant. This alarm system also contacts agents at the Directorate for Civil
Security and Defence (DDSC), at the General Secretariat for National Defence (SGDN) and at Météo
France.

- Telecommunication resources

In addition to public telephone network facilities, the emergency response centre is equipped with
several separate limited-access telecommunication networks and a direct line to the main nuclear
sites. Videophone conference equipment is also mainly used between the DGSNR PCD and the IRSN
response centre. The DGSNR PCD also makes use of data processing equipment adapted to its assign-
ments.

1213

Role of the ASN in the preparation of emergency plans

121311
Onsite plan approval and supervision of application

Since January 1991, and in the same way as the safety analysis report and the general operating rules,
the onsite emergency plan (PUD) is among the safety documents which have to be submitted to the
DGSNR by the operator at least six months before the installation of radioactive materials in a BNL
In this context, the PUI is assessed by the IRSN and the relevant Advisory Committee expresses its
opinion on it.

The PUI updating procedure is as follows:

-if a BNI authorisation decree specifies PUI approval, an updated onsite emergency plan requires
ministerial approval before it can be applied by the operator. The DGSNR has defined a procedure
whereby this approval can be obtained within a period of about 3 months, after prior analysis of the
main aspects by the IRSN;

-in all other cases, an updated PUI is immediately applicable, but must be submitted to the DGSNR
for possible observations.

The handling of PUI updating is entrusted to the DRIRE-DSNRs.

Correct implementation of onsite emergency plans is supervised by the ASN in the course of inspec-
tions (see Chapter 4).

121312
Participation on offsite plan preparation

In application of the decree of 6 June 1988 on emergency plans, the Prefect is responsible for the
drafting and approval of offsite emergency plans (PPI). He is assisted by the DGSNR and the DRIRE
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concerned, which supply the basic technical elements, as derived from the IRSN assessment, taking
account of the most recent available data on severe accidents and radioactive material dispersion
phenomena and ensuring consistency in this respect between the PPI and the PUL

This gave rise to sustained activity in recent years, due to the decision to incorporate a reflex action
stage in the PPI (see § 4/2). Within this context, the ASN approved the fast-developing accident sce-
narios defined by the operators, liable to result in environmental release within less than 6 hours,
necessitating population protection measures, based on the intervention levels defined by the
Minister for Health.

Accident simulation drills

1311

It is important not to wait for a significant accident to actually occur in France before testing the
emergency response provisions described, under real conditions. Exercises are periodically organised
as training for emergency teams and to test resources and organisational structures with a view to
identifying weak points.

Drill sessions involving the ASN

1311]1

Nuclear alert tests and mobilisation drills

1311]2

The DGSNR periodically organises tests to ensure that the DGSNR and DRIRE personnel alarm warn-
ing system is operating correctly. The system is also used for the exercises described below and
undergoes unannounced tests.

National nuclear accident simulation drills

In 2003, as in previous years, the ASN drafted a national programme of nuclear accident simulation
drills, of which the Prefects were notified by a circular signed jointly by the DGSNR, the DDSC and
the SGCISN.

Two types of exercise are involved:

- exercises targeting “nuclear safety”, involving no actual population actions and mainly aimed at
testing the decision process on the basis of a freely established technical scenario;

- exercises targeting “civil defence”, involving actual application, on a significant scale, of PPI counter-
measures for population protection (alert, sheltering, evacuation) built around a technical scenario
based on the population participation conditions adopted.

During most of these exercises, simulated media pressure is placed on the main parties concerned in
the exercises, in order to test their ability to communicate.

The following table describes the key characteristics of the national drills conducted this year.
In addition to the national exercises carried out on an average every three years on each nuclear site,

the prefects are asked to conduct local exercises in collaboration with the sites in their vicinity, with
a view to better preparing for emergency situations.
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NATIONAL NUCLEAR ACCIDENT SIMULATION DRILL SESSIONS IN 2003

NUCLEAR DATE PRIME CHARASTERISTICS OF
SITE OF THE DRILL TARGET THE DRILL

Tricastin (EDF) 21 January Civil defence Test of new PPl and alarm system

Saclay (CEA) 25 March Nuclear safety Test on evacuation of 8 injured persons

Chooz (EDF) 12 June Nuclear safety Implementation of Belgian emergency provisions
Paluel (EDF) 16 September Nuclear safety

Eure-et-Loir

Department 23 September Transport Transport of radioactive materials

Chinon (EDF) 9 October Nuclear safety

Bugey (EDF) 23 October Nuclear safety Test of an automatic call device

supplementing the alarm system
Romans (FBFC) 22 November Nuclear safety

Civaux (EDF) 5 and 11 December Nuclear safety On 5/12 local civil defence drill

International drill sessions and cooperation

21312

The year 2003 also witnessed the continuation and expansion of international cooperation in emer-
gency response and drill sessions. In particular Franco-Belgian coordination was tested during the
Chooz drill and Swiss observers attended the Bugey drill.

Generally speaking, the ASN is of the opinion that emergency situation co-operation should be rein-
forced with States with which France has common frontier zones. Discussions were therefore held
to define relations between France and Switzerland in the event of an accident at a nuclear installa-
tion in one or other of these countries. Information and co-operation procedures in a similar situa-
tion are also under discussion with Germany and Luxembourg. A technical protocol with Belgium,
tested during the 12 June drill, is currently being finalised.

Lessons learned from the drill sessions

Many lessons can be learned from these exercises, some of which are recurrent from one exercise to
another. To this end, each exercise is the subject of careful assessment, concluded by a general
national assessment meeting held one or two months after its completion. In addition, various
observers (civil servants, persons from neighbouring countries, qualified personalities) often see
things in a new light, from an original angle.

With a view to summarising the lessons learned and deriving new lines of action to be adopted, the
DGSNR leads a national working group on feedback from these exercises, associating the main
national public organisations (IRSN, SGCISN, DDSC, Météo-France) and the operators. This group met
twice in 2003.

Among those lessons learned from the drills of the previous year, it is worth noting the need to vary
the drill scenarios to avoid routine, particularly for those at the national level who take part in sever-
al drill sessions every year.
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The following paragraph describes the main developments envisaged for the future, based on the
lessons learned from drills conducted in recent years.

Developments in nuclear emergency provisions

|41

As in any other nuclear safety field, emergency response structures have to develop on the basis of
experience. The main sources of relevant experience in France are the exercises and exchanges with
foreign countries, together with certain exceptional events in France (Civaux-1 incident on 12 May
1998, violent storm on 27 December 1999, storms in the lower Rhone valley on 2 and 3 December
2003) or abroad (Tokai-Mura accident in Japan on 30 September 1999).

Rules for onsite plan initiation and public authority alerting by the operators

|42

The work initiated by the circular of 10 March 2000 (see § 2/4]1) allowed clarification of the condi-
tions under which the authorities should be alerted by the operators in the event of fast-developing
accidents justifying triggering of the PPI reflex stage.

Revision of the offsite emergency plans for nuclear sites

Since 1997, the DSIN had led a discussion group involving the DDSC, the DGS, the IPSN, the OPRI,
the SGCISN and the BNI operators, with the aim of updating the offsite emergency plans for nuclear
sites, taking into account feedback from the nuclear accident drill sessions. This led to signature of
the interministerial circular of 10 March 2000.

The main innovations presented in this circular are as follows:

- the creation of a reflex stage, which corresponds to a decision of the Prefect to trigger an immedi-
ate previously defined action, in the case of accidents liable to cause radioactive release resulting in
the offsite action level being exceeded within a period of less than 6 hours. The operator relies on
objective criteria approved by the ASN comprising parameters identified beforehand and easily
accessible to the operating staff;

- limitation of PPI initiations in reflex or concerted mode to cases where population protection mea-
sures are required. In all other cases, the Prefect sets up a “watch committee”;

- definition of new intervention levels, based on the most recent international recommendations.

The prefects had a period of 2 years, starting from receipt of the circular, to revise their PPIs. Owing
to the scale of the revision, most of them were unable to meet this deadline. Today, however, most
of the prefects have completed revision of their PPIs. They thus have at their disposal truly opera-
tional plans tailored to the potential hazards involved in the nuclear installations.

Application of these measures to the context of each PPI will provide a further opportunity for
informing the general public and the local councillors, notably through the Local Information
Committees.

Note:
Practical information in the event of a nuclear accident is available on the ASN web site
wwwasngouvfr under the heading “Que faire en cas de crise”.
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Stable iodine preventive distribution

|44

In the event of substantial accidental release from a nuclear reactor, provision has been made for the
absorption of stable iodine tablets by populations in the vicinity of the site concerned, with a view
to providing thyroid protection against the harmful effects of radioactive iodine. Up until 1997, emer-
gency plans provided for distribution of tablets, in the event of an accident, from concentrated
stocks, generally stored on or near the nuclear sites. The first accident drill sessions (1995 and 1996),
which included the actual distribution of dummy tablets, in an emergency context, soon showed the
difficulties involved. Apart from time considerations, this method was intrinsically contradictory: the
population was asked to take shelter immediately, while at the same time emergency teams were
carrying out urgent door-to-door distribution of tablets. In April 1996, the Secretary of State for
Health announced that it was intended to distribute preventively stable iodine tablets to populations
living in the vicinity of nuclear power plants. Once the technical and administrative aspects of this
operation had been settled, the Prime Minister confirmed this announcement by the instructions of
10 April 1997.

After completion of the preventive distribution of tablets, the drill sessions revealed the necessity for
further improvements in this respect. Moreover, the shelf-life of the tablets distributed in 1997 was 3
years. Under these conditions, another preventive distribution of stable iodine tablets took place in
2000 under the same conditions as in 1997, but with the shelf-life of the tablets extended to 5 years.

At the end of this new distribution campaign, about 50% of those living near the nuclear installa-
tions had iodine tablets at home. With a level as low as this, the population protection measure
involving sheltering and absorption of iodine is not applicable, which, even in the event of a low
release forecast, would require an unjustified emergency evacuation of the population. The objective
of the distribution campaign is consequently not achieved.

By a circular of 14 November 2001, the government consequently decided to supplement the iodine
distribution within the radius of the PPIs by asking the prefects to use more efficient methods, such
as door-to-door distribution, and to plan the stockpiling in each department with a view to improv-
ing provisions for the protection of children, adolescents and young adults against radioactive iodine
beyond the PPI zone. To create these stocks, the Ministry for Health ordered 60 million tablets from
armed forces central pharmaceutical supplies. Delivery of the tablets began in 2002 and should be
completed in 2004 (by end of November 2003, 27 million tablets had been manufactured and deliv-
ered in the departments). A circular dated 23 December 2002 provides the prefects with a guide for
drawing up stable iodine tablet stock management plans. These plans are currently being drawn up
by the prefectures. Furthermore, the DGSNR has also begun a survey with the DDASSs in order to
obtain a more accurate evaluation of the effectiveness of the new iodine distribution program with-
in the PPI zones.

Emergency response provisions regarding radioactive material transport accidents

In the event of a transport accident in France, requiring the triggering of a specialised radioactive
material transport emergency plan (PSS-TMR), ASN assignments are the same as for a BNI accident.
However, in this case, its operator supervision assignment covers the consignor, the carrier of the
packages involved and possibly the carriage commission agent.

Since accidents can occur in areas where the regional DRIRE concerned has no DSNR, the ASN has
provided all DRIREs with an action guide for radioactive material transport accidents. This guide pro-
vides staff from DRIREs without DSNRs with information enabling them, in co-operation with the
ASN, to advise local authorities concerned by the accident.
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Furthermore, with a view to progressing in the field of emergency plans covering transport acci-
dents, a special exercise associating COGEMA Logistics as transporter, COGEMA La Hague as con-
signor and all the public authorities, notably the Prefecture of Eure-et-Loir which was the depart-
ment concerned, was conducted on 23 September 2003.

“Radioactive materials transport” emergency drill on 23 September 2003 (AREVA/J.M. TAILLAT)

The ASN also took part in an interministerial working party responsible for preparing guidelines to
assist the Prefects in drafting specific emergency plans for the transport of radioactive materials (PSS-
TMR). This aspect is developed further in chapter 10.

Post-accident management

A nuclear plant accident can have immediate consequences due to significant release levels, requir-
ing fast, efficient response within the framework of the emergency plans. There are also various
other post-accident consequences (economic, health-related, social), which have to be dealt with in
the medium or even long term, with a view to returning to a situation deemed normal.

Since the “Becquerel” exercise carried out in October 1996 around the Saclay site, several interministe-
rial working parties have been set up for the purpose of defining the way in which the various post-
accident problems should be dealt with. The DGSNR was represented on three of the working par-
ties, dealing respectively with land reclamation, radioactive contamination measurements and
management and monitoring of the population. One of the first lessons learned from this exercise
led to the setting up of a group responsible for carrying out environmental radioactivity measure-
ments. This group is now systematically activated during drill sessions. The practice of taking mea-
surements during each exercise now has to be transcribed into the regulations.

Further to the terrorist attacks on September 11, the Government requested that work on post-acci-
dent questions should proceed with a view to rapidly reaching operational conclusions. Within this
context, an experimental “post-accident” delegation was set up by the Aube prefecture. Four working
groups run by key players in the department were created and given the task of examining the fol-
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lowing subjects respectively: questions of administrative and economic organisation; environmental
measurements and monitoring public health; questions of decontamination, clean-up and contamina-
tion of the food chain; questions of movements around the zone. The concrete proposals for action
presented by the groups are being analysed by the ASN with a view to including them in a national
post-accident doctrine.

Following examination of the subject by the DGSNR with the support of the IRSN, the SGDN will in
early 2004 be initiating an action plan designed to ensure progress in the post-accident field.

Updating of regulatory texts governing nuclear installation or radioactive
material transport accident provisions

The emergency response provisions of the authorities in the event of an accident are currently
defined by interministerial directives mainly dating back to the late eighties, and which are now par-
tially obsolete.

The ASN has consequently suggested to the SGCISN that these existing interministerial directives be
revised on the basis of the following principles:

- the current system which is tested for each exercise must be kept in the next regulations;

- continuity in emergency management is essential: organisational provisions set up for the immediate
emergency response stage must provide the basic fabric of the system devised to manage the follow-
up sequences and transition to the post-accident stage;

- there must be no single information emitter or centraliser; each entity concerned must communicate
within its sphere of competence; there must be dialogue between spokespersons, who must be apart
from the decision-makers;

- the new regulations will apply to clearly defined areas (BNIs, classified BNIs, Ministry of Defence
nuclear installations).

These proposals imply substantial interministerial work which has just been started under the author-
ity of the SGDN and which should be completed in 2004.

3 OuTLOOK

Publication of decree 2003-865 of 8 September, creating the CICNR, constitutes a significant change in
the provisions organised by the public authorities in their response to a nuclear accident, by entrust-
ing the SGDN with extensive powers of coordination. This should lead in 2004 to revision of the
interministerial texts governing the management of an emergency response, drawing on the lessons
learned from the numerous national drill sessions conducted with the active participation of the
ASN.

When dealing with radiological emergencies outside nuclear installations, the ASN is working on set-
ting up appropriate emergency provisions for managing events of widely different types and scales.
The ASN will ensure that these provisions are then tested during drills.
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CHAPTER 8
RADIOLOGICAL AND BIOMEDICAL ACTIVITIES

INTRODUCTION

Since ionising radiation was discovered more than a century ago, medical applications have been one
of its main uses. Whether for diagnosis or therapy, medicine employs various sources of radiation,
produced either by electrical generators, or by artificial radionuclides in sealed or unsealed sources.

In medical applications of ionising radiation, it should be recalled that one of the three fundamental
principles of radiation protection, that is the principle of dose limitation, does not apply. Unlike the
other types of applications, medical exposure is of direct benefit to the patient exposed, either for
diagnostic purposes or for therapeutic reasons. It is therefore up to the practitioner to make a case
by case assessment of the level of exposure to be applied to the patient in order to achieve the speci-
fied goal. However, the practitioner shall first of all have followed the principles of justification and
optimisation.

Although the benefits and usefulness of medical applications have been established for many years
now, they do nonetheless make a significant contribution to exposure of the population. They are
the primary source of artificial exposure, behind natural exposure. This is why medical uses of ionis-
ing radiation are subject to a wide-ranging regulatory framework. This framework changed consider-
ably in 2003, with the publication of decrees 2003-270 of 24 March 2003 and 2003-296 of 31 March
2003 modifying the Public Health Code and the Labour Code, which specify requirements concern-
ing protection of exposed patients and of workers against the dangers of ionising radiation, and
which thus contribute to completing the bulk of the work involved in transposing directives 96,/29
and 97/43 Euratom.

In 2003 the ASN concentrated on making this new regulatory framework known to the medical pro-
fession. Installation supervision actions continued although given current resources, focus was on
radiation protection in nuclear medicine and radiotherapy units. At the same time, the ASN increased
its efforts to set up long-term radiation protection supervision provisions which are particularly
aimed at allowing the 2004 launch of a program of regional inspections. With this in mind, the ASN
has initiated a process of expansion of its resources both centrally and in the regions.

1 PRESENTATION OF MEDICAL ACTIVITIES USING IONISING RADIATION
111

Medical and dental radiodiagnosis

Radiodiagnosis is the discipline of medical imaging which comprises all techniques for exploring the
morphology of the human body using the X-rays produced by electrical generators.

Radiology is based on the principle of differential attenuation of X-rays by the organs of the human
body. The information is collected either on radiological films or - as is increasingly the case - on dig-
ital media.

Radiodiagnosis, which is the oldest of the medical uses of radiation, occupies pride of place in the
field of medical imaging, which now comprises various specialisations which have become increas-
ingly independent as time has gone by. Technological change has also led to the development of
imaging techniques which meet a wide variety of user needs.

The variety of types of radiological examination at the disposal of modern medicine should not

however make the practitioners forget that they all involve irradiation of the patient. Therefore, the
doctor must only prescribe the examination if it is part of a diagnostic strategy that takes account of
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the pertinence of the information looked for, the benefit to the patient, the irradiation of the patient
and the possibilities of other non-irradiating investigative techniques. In addition to the following
presentation of the main radiodiagnosis techniques, paragraph 1|5 gives details of the level of patient
exposure during certain radiological examinations.

Medical radiodiagnosis

In the medical field, apart from conventional radiology, more specialised techniques allowing a
broader field of investigation are also used.

- Conventional radiology

This uses the principle of conventional radiography and covers the vast majority of radiological
examinations carried out. These examinations are primarily of the skeleton, thorax and abdomen
and are part of what is called “sophisticated radiodiagnosis”, with reference to the performance of
the generators used. Conventional radiology can be split into three main families:

- radiodiagnosis performed in fixed installations specifically built for the purpose;

- radiodiagnosis performed occasionally using mobile appliances, particularly at the patient’s bedside.
This practice should be limited to patients who cannot be moved,

« radiodiagnosis conducted in the operating theatre as a tool to assist the surgeon. In this case, mobile
X-ray generators equipped with image intensifiers are used to display real-time pictures on a TV
screen (radioscopy), to guide the surgeon’s movements.

It should be noted that radioscopy devices without image intensifiers (simple radioscopy) are now
prohibited by the order of 17 July 2003, and that these devices must be scrapped (see § 4/2[1).

- Surgical radiology

These are radiological techniques which use radioscopy and require special equipment making it
possible to replace certain surgical operations, in particular in cardiology (dilation of coronary arter-
ies, etc.). They often require long-term exposure of the patients, who then receive high doses which
can in certain cases lead to some of the deterministic effects of radiation (burns, etc.). The operating
personnel are also exposed to higher levels than during other radiological practices. In these condi-
tions, in the light of the risk of external exposure it poses for the operator and the patient, surgical
radiology must be justified by clearly determined medical necessity and its practice must be opti-
mised in terms of radiation protection.

- Digital angiography

This technique, which is primarily used to explore the blood vessels, uses the digitisation of ana-
logue images before and after the patient is injected with contrast. The images undergo computer
processing so that they can be compared by superposition.

-Mammography

Given the composition of the mammary gland, high definition and perfect contrast are required for
the radiological examination. This can only be achieved by special appliances working with low volt-
age.

These generators are also used for breast cancer screening campaigns.



CHAPTER
RADIOLOGICAL AND BIOMEDICAL ACTIVITIES

Mammography appliance

- Tomography

Using a closely collimated beam of X-rays, emitted by a generating tube rotating around the patient,
combined with a computerised image acquisition system, tomography appliances give a three-dimen-
sional picture of the organs with image quality higher than that of conventional equipment, provid-
ing a more detailed picture of the structure of the organs.

Tomography appliance

When first used, this technique revolutionised the world of radiology, in particular in the field of
neurological exploration, but is today being rivalled by magnetic resonance imaging for certain
investigations. However, the new generation of appliances (multi-slice scanners) offer an extension
of the investigative field of tomography, somewhat offset by the fact that these appliances deliver
higher doses of radiation to the patients.

In general, although tomography examinations only account for a small percentage of the total num-
ber of radiological procedures, they constitute a significant contribution to the exposure due to radi-

ology.
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Dental radiodiagnosis
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Of the radiological installations inventory, dental radiodiagnosis equipment occupies a dominant
position, even if only three techniques are employed.

- Intra-oral radiography

Intra-oral type radiography generators are mounted on an articulated arm, to provide localised
images of the teeth. They operate with relatively low voltage and current and a very short exposure
time, of about a few hundredths of a second. It should be noted that this technique is increasingly
frequently combined with a system for digital processing of the radiographic image, displayed on a
monitor.

- Panoramic dental radiography

Primarily used by dental specialists (orthodontists, stomatologists) and radiologists, panoramic radiog-
raphy gives a single picture showing both jaws, by rotating the radiation generating tube around the
patient’s head for about ten seconds.

- Cranial tele radiology

These generators are more rarely used by practitioners. They operate with a focus - film distance of
4 metres, and are mainly used to take radiographic images for orthodontic diagnosis.

Installation construction rules
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A conventional radiological installation comprises a generator (high-voltage unit, radiation generating
tube and control unit) combined with a stand for moving the tube and an examination table or
chair. The general standard NFC 15-160, published by the Union technique de lélectricité (UTE),
defines the conditions in which the installations must be fitted out to ensure human safety against
the risks resulting from the action of ionising radiation and electrical current. It is supplemented by
specific rules applicable to medical radiodiagnosis (NFC 15-161) and dental radiodiagnosis (NFC 15-
163). On the basis of these standards, the walls of radiology rooms must in particular be sufficiently
opaque to radiation and may require the installation of reinforced lead protection. It should however
be pointed out that in the light of changes to radiation protection regulations, which have in particu-
lar led to a lowering of the exposure limits for the general public and for workers, revision of these
standards is now necessary.

Radiotherapy

With surgery and chemotherapy, radiotherapy is one of the key techniques employed to treat can-
cerous tumours. It uses ionising radiation to destroy malignant cells. The ionising radiation needed
for the treatment is either produced by an electrical generator, or emitted by artificial radionuclides
in a sealed source. A distinction is made between external (or transcutaneous) radiotherapy, with the
radiation source placed outside the patient, and brachytherapy, in which the source is positioned in
direct contact with the patient, in or very close to the area to be treated.
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External radiotherapy

The irradiation sessions are always preceded by drafting of a treatment plan, which for each patient
clearly defines the dose to be delivered, the target volume to be treated, the dosimetry, the ballistics
of the irradiation beams and the duration of each treatment. Preparation of this plan, the aim of
which is to set the conditions for achieving a high, uniform dose in the target volume while preserv-
ing the healthy tissues, requires close co-operation between the radiotherapist and the radiophysicist.

Irradiation is from either a particle accelerator producing beams of photons or electrons, with an
energy of between 4 and 25 MeV and delivering dose rates which can vary from 2 to 6 Gy/h, or -
albeit now to a lesser extent - telegammatherapy appliances equipped with a cobalt 60 source, the
level of which is about 200 terabecquerels (TBq). In recent years, these appliances have been gradu-
ally phased out in France and are being replaced by particle accelerators, which higher performance
offers a wider range of possible treatments. Given the characteristics of these machines, they must
be installed in rooms specially designed to guarantee radiation protection of the personnel, turning
them into true bunkers (the ordinary concrete walls can vary from between 1 to 25 m thick). A
radiotherapy installation comprises a treatment room including a technical area containing the appli-
ance, a control station outside the room and, in the case of some accelerators, auxiliary technical
premises.

The protection of the premises, in particular the treatment room, must be determined so that the
annual exposure limits for the workers and/or the public are met around the premises. A specific
study must be performed for each installation by the supplier of the machine, together with the
radiophysicist and the person with competence for radiation protection in the establishment in
which the machine is to be installed. This study, which is submitted to the DGSNR for approval,
defines the thicknesses and nature of the various protections required, which will be determined
according to the conditions of use of the appliance, the characteristics of the radiation beam and the
utilisation of the adjacent rooms, including those vertically above and below.

In addition, a set of systems must indicate the machine status (operating or not) or must shut down
emission of the beam in an emergency, or if the door to the irradiation room is opened.

Radiotherapy particle accelerator
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Sealed source brachytherapy

Brachytherapy allows specific or complementary treatment of cancerous tumours, specifically in the
ENT field, as well as of the skin, the breast or the genitals.

The main radionuclides used in brachytherapy, in the form of sealed sources, are caesium 137 and
iridium 192 which have completely replaced the radium needles or tubes used in the first half of the
20th century. These two radionuclides have half-lives of 30 years and 74 days respectively.

Brachytherapy techniques involve three types of applications.

Low dose rate brachytherapy, requiring patient hospitalisation for several days, gives dose rates of 0.4
to 2 Gy/h. The iridium 192 sources are intended for interstitial applications (inside the tissues). The
sources generally come in the form of wires 03 to 05 mm in diameter, with a maximum length of 14
cm and which linear activity is between 50 MBg/cm and 250 MBq/cm. Endocavity techniques (inside
natural cavities) use either iridium 192 wires or caesium 137 sources. In both cases, the sources
remain in place in the patient for the duration of hospitalisation.

Sources are implanted in two stages and at two different locations: in the application room, where
source catheters are fitted into the patient and their correct positioning is checked by radiological
filming, and then in a room specially reinforced for radiation protection reasons, in which the
radioactive sources are implanted. With this technique, it is possible to use a source applicator, in par-
ticular for the caesium 137 sources, thereby optimising personnel protection.

Low dose rate brachytherapy requires a room for storage and preparation of the radioactive sources,
a room for radiological location and application, and at least 2 protected rooms for hospitalisation of
patients implanted with sources.

Room protection must be determined on the basis of a caesium 137 source of 8200 MBq or an iridi-
um 192 source of 5600 MBgq, placed in the centre of the patient’s bed, which must be fixed in place.

In recent years, low dose rate brachytherapy techniques have been supplemented by the use of
sealed sources of iodine 125 (half-life of 60 days) to treat prostate cancers. The iodine 125 sources, just

Iridium 192 source used in low dose rate brachytherapy
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a few millimetres long are permanently installed in the patient’s prostate. Their unit activity is
between 10 and 25 MBq and treatment requires about one hundred grains representing a total activi-
ty of 1500 MBgq, delivering a prescribed dose of 145 Gy to the prostate.

lodine 125 sources used for prostate brachytherapy

Medium dose rate pulsed brachytherapy uses dose rates of 2
to 12 Gy/h delivered by iridium 192 sources of small dimen-
sions (a few millimetres), with maximum activity limited to
185 GBq. Each source is applied with a specific source applica-
tor. This technique delivers doses identical to those of low
dose rate brachytherapy, and over the same period, but given
the higher dose rates, irradiation is split up into several
sequences (pulses). The patient does not therefore carry the
sources permanently, which is more comfortable and enables
him to receive visitors. This technique, which is likely to be
increasingly used, significantly improves the radiation protec-
tion of the personnel, who can now work with the patient
without being exposed, once the source has been returned to
the applicator’s storage container. This technique can only be
carried out in units which already carry out low dose rate
brachytherapy; the room(s) set aside for hospitalisation of
patients for whom this technique is well suited must have
reinforced radiological protection based on an iridium 192
source of 185 GBq.

HOR BracuyIMEsary TREATMENT S
"

High dose rate brachytherapy appliance

High dose rate brachytherapy uses an iridium 192 source of small dimensions (a few millimetres)
and maximum activity of 370 GBq delivering dose rates higher than 12 Gy/h. A source applicator
comparable to that employed for pulsed brachytherapy is used. The treatment times are very short
(no more than a few minutes), unlike the previous techniques. Irradiation is carried out in a room

similar to an external radiotherapy room, with the same safety measures. High dose rate brachyther-
apy is primarily used to treat cancers of the oesophagus and bronchus.

Nuclear medicine

Nuclear medicine includes all uses of unsealed source radionuclides for diagnostic or therapeutic

purposes. Diagnostic uses can be divided into in-vivo techniques, based on administration of

radionuclides to a patient, and exclusively in-vitro applications. As for radiology, paragraph 1/5 gives

additional information on the patient exposure levels during the main nuclear medicine procedures.
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In-vivo diagnosis

This technique consists in examining the metabolism of an organ with a specific radioactive sub-
stance - called a radiopharmaceutical - administered to a patient. The nature of the radiopharma-
ceutical, which is classified as a drug, will depend on the organ being examined. The radionuclide
can be used directly, or fixed to a carrier (molecule, hormone, antibody, etc.). For example, the fol-
lowing table presents some of the main radionuclides used in the various investigations.

Type of investigation Nature of radionuclide Type of carrier

Metabolism of the thyroid lodine 123, technetium 99m

Myocardial perfusion Thallium 201

Pulmonary perfusion Technetium 99m Macroaggregated albumin
Pulmonary ventilation Xenon 133, krypton 81m

Osteo-articular process Technetium 99m Phosphonate

Technetium 99m, delivered to nuclear medicine departments in the form of a generator, is by far
the most commonly used radionuclide. Moreover, its short half-life of 6 hours and limited gamma
radiation energy (140 keV) are highly favourable to the patient from the dosimetric standpoint.
The activity administered to a patient for an examination is a few hundred megabecquerels (MBq).

The radioactive substance administered is located in the organism by a specific detector - a scintil-
lation camera or gamma-camera - which consists of a crystal of sodium iodide coupled with a
computer-controlled acquisition and analysis system. This equipment is used to obtain images of
how the investigated organs are functioning (scintigraphy). As these images are digitised, the phys-
iological processes can in certain cases be quantified, along with a three-dimensional reconstruc-
tion of the organs, using the same principle as for the X-ray scanner.

|
|
|
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Nuclear medicine is used to produce functional images and therefore complements the purely
morphological pictures obtained with the other imaging techniques: conventional radiology, X-ray
scanner, echography or magnetic resonance imaging (MRI).

In-vitro diagnosis
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This is a medical biology analysis technique - without administration of radionuclides to the patients
- for assaying certain compounds contained in the biological fluids, particularly the blood: hormones,
drugs, tumour markers, etc. This technique uses assay methods based on immunological reactions
(antibody - antigen reactions marked with iodine 125), hence the name RIA (Radiolmmunology
Assay). The activity levels present in the analysis kits designed for a series of assays do not exceed a
few kBq. Radioimmunology is currently being strongly challenged by techniques which make no
use of radioactivity, such as immuno-enzymology.

Metabolic radiotherapy
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Metabolic radiotherapy administers a radiopharmaceutical that emits p radiation, which will deliver a
significant dose to a target organ, as a remedial or palliative measure.

Some therapies require limited administration of radionuclides (< 740 MBq). They are for example
designed to treat hyperthyroidism by administration of iodine 131, painful bone metastases by stron-
tium 89 or samarium 153, and polyglobulia by phosphorus 32. Joints can also be treated using colloids
marked with yttrium 90 or rhenium 186. As a general rule, these treatments do not require hospitali-
sation of the patient in the nuclear medicine department.

Other therapies require the use of far higher activity levels. This is in particular the case with treat-
ment of certain thyroid cancers after surgery. This is done by administering about 4000 MBq of
iodine 131 and the patients have to be hospitalised for several days in a special room in the nuclear
medicine ward, until urinary evacuation of most of the radionuclide administered. The radiological
protection of these rooms must be appropriate to the type of radiation emitted by the radionuclides.
In the case of iodine 131, account must be taken of the gamma radiation from this radionuclide. The
protection calculations will be made on the basis of a source of 5550 MBq of iodine 131.

Nuclear medicine department organisation and operating rules

In the light of the radiation protection constraints inherent in the use of radionuclides in unsealed
sources, the nuclear medicine departments must be designed and organised so that they can receive,
store, prepare and then administer radioactive sources to the patients or handle them in a laboratory
(for radioimmunology). Provisions must also be made for the collection, storage and disposal of
radioactive waste and effluents produced in the installation.

From the radiological viewpoint, the personnel are subjected to an external exposure hazard, in par-
ticular on the fingers, owing to handling of sometimes highly active solutions, along with an internal
exposure hazard through accidental intake of radioactive substances. The patients also eliminate
radioactivity through their urine, which must be specially treated to minimise releases into the pub-
lic domain. Finally, as we are here dealing with medical applications, the risk of infection is ever-pre-
sent.
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In these conditions, nuclear medicine departments must
follow specific construction and organisation rules, the
main provisions of which - for the in-vivo diagnosis
units - are as follows.

[ Location and layout of premises

The premises of a nuclear medicine unit must be locat-
ed away from the general circulation areas, clearly sepa-
rated from premises intended for ordinary use, grouped
so that they form a single unit allowing easy marking
out of a controlled area, and categorised in descending
order of radioactive activity levels. The controlled area
will comprise at least the following:

«a changing area airlock for the personnel, separating
normal clothing from work clothing;

- examination and measurement rooms and rooms set ~ Shielded chamber for handling unsealed
aside for injected patients waiting for their examination ~ radioactive sources used in nuclear medicine
(separate rooms should be provided for mobile patients

and patients lying down);

« unsealed radioactive source storage and preparation areas (hot laboratory);

- an injection room adjoining the hot laboratory;

« installation for delivery of radionuclides and storage of radioactive waste and effluents.

Il Fitting out the controlled area

The thickness of the hot laboratory and injection room walls must be at least equivalent to 15 cm of
ordinary concrete. All coverings on the floors (to be continued up to skirting boards), the walls and
the work surfaces will consist of smooth, impermeable, joint-free (no tiling) materials which can be
easily decontaminated. The washbasin taps will not be hand-operated. The changing area airlock will
have washbasins and a shower and the sanitation facilities reserved for injected patients will be con-
nected to a septic tank, itself connected directly to the establishment’s main sewer. The hot laboratory
will be fitted with one or more shielded chambers for storing and handling radioactive sources, pro-
tecting the personnel against the risks of internal exposure and dispersal of radioactive substances.

Il Ventilation of the controlled area
The ventilation system must keep the premises at negative pressure, with air renewed at least five
times per hour. It must be independent of the building’s general ventilation system and foul air must
be extracted with no possibility of recycling. The shielded compartments for storage and handling of
radioactive products in the hot laboratory must be connected to independent extraction ducts fitted
with filters.

IV Collection and storage of radioactive solid waste and liquid effluents
A room intended solely for storage of radioactive waste pending disposal must be provided.
Similarly, liquid radioactive effluents must be sent from a small number of dedicated drainage points

to buffer tanks which operate alternately as filling tanks and decay storage tanks. These tanks, of
which there must be at least two, will be positioned above a safety leak tank.
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Blood product irradiators

Blood products are irradiated