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ABSTRACT

Conversion to low-enriched fuel and usage of new developed highly densified
fuel in research-reactors will be an essential alteration in operating the
reactor. According to the German Energy Act this has to be licensed. here
might be some risk to the licensee of an older research-reactor by suspending
his operating license because he cannot meet current requirements to be ful-
filled or because of a court decision.Disposal of irradiated fuel elements
of the new fuel type is a further significant problem which has to be solved
before issuing a new license.

INTRODUCTION.

In the Federal Republic of Germany nuclear installations are licensed on behalf
of the Federal Government in Bonn by the State Government of that State where
the nuclear installation is situated. I belong to the North-Rhine-Westphalia
Government which is responsible for licensing such installations e.g. in the
Ju'lich Nuclear Research Centre, where there are two research reactors operated
for the time being. one of these reactors will be affected by the conversion
to low-enriched fuel. So I am directly interested in the results, obtained in
the last years, within the international programmes dealing with conversion to
low-enriched fuel in research-reactors and in conjunction with that development
of new, highly densified fuel, because this may have an influence on the
further procedure in our country.

LICENSING PROCEDURE ASPECTS.

In the beginning of my presentation I want to make two remarks

the aspects of licensing I am talking about must necessarily be of
more general manner because specific regulations must, of course, be
provided to the single licensing procedure by the competent authority,

I have to emphasize that the aspects of this paper represent 
personal opinion to the subject because we don't have, as far as I
know, a licensing proceQare in this matter in our country.

However I welcome to participate in the symposium and to get the opportunity

to present some of the problems we are envisaging within the forthcoming li-
censing procedures in our country. One has to keep in mind that the research
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reactors, the fuel of which should be converted, are operating satisfactorily
since more than twenty years with high-enriched fuel of the UAl-type. From
that point of view there is no reason to shift to another fuel. On the other
hand an existing license doesn't have any temporal limitation for the licen-
see, if he operates his reactor within licensed conditions.

Finally I appreciate my participation in this meeting because apart from
tho technical progress in tae recent aevelopment Iam looking to tile
way how the conversion licensing problem on research reactors is being
solved in other countries, if this is a problem there at ll.-

LEGAL BASIS.

The legal basis of licensing nuclear installations in our country is, of

course, the Atomic Energy Act which has been first issued in 1959 and which
since then has been revised several times. But, as a matter of fact, the
decisive section hasn't been changed so far compared with the original version.

Section 7 subsection 1, of the German Atomic Energy Act says

,,Any person who erects, operates or otherwise holds any stationary in-

stallation for the production or fission of nuclear fuel, or for the re-
processing ofirradiated fuel, or who materially alters such installation,
or its operation, shall require a license therefor."

From this two statements I want to deduce

1) from the licensing point of view there is no difference e.g. between
a big nuclear power station and a non-power reactor,

2) once a license is issued, the operator needs a new license if he
intends or needs to make major changes in the mode of operation.

A conclusion of the first statement is that managing the licensing procedure
is applicable to both types of nuclear plants. Since the public opinion in
our country is very critical regarding the use of nuclear energy this means
that also the jurisdiction of the Atomic Law has a decisive influence on
the licensing procedure. This does, however, make managing of licensing con-
version to low-enriched fuel of new type in older installations not even

easier to handle.

From the second statement it follows that it might be questionable what a
material alteration of operation really means.

MATERIAL ALTERATION OF OPERATION.

Because the term ,material alteration" has not been defined more precisely
in the Atomic Energy Act, it has played an important role in administrative
court proceduresin the past and is still under discussion. As an indication
on this term the Federal Constitutional Court in Karlsruhe has pointed out in
its judgement from 1979 on a nuclear power station at MUlheim-Kiirlich at
the River Rhine that spoken - alterations are mRterial and
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therefore have to be licensed, if these may give cause to a new safety
review either an the plant itself or on its mode of operation "because
it ight bviously have wore than irrelevant affects on tile safety
i(-.vel of the plant."

Under these circumstances I think conversion from high- to low-enriched ura-
nium fuel i older research reactors aDd operation of these istallation.,-,
with new uder real operating conditions in a reactor core riot yet poven
fuel types as a consequence of conversion is a major alteration and therefore
must be subject of licensing.

LICENSING PROCEDURE.

According to section 7 subsection 2 of the Atomic Energy Act a license
may only be granted, if the given basic requirements are fulfilled. This
has to be shown by the applicant.

The procedure of licensing, however, is specified in the Atomic Law Proce-
dural Ordinance Atomrechtliche Verfahrensverordnung"). In this ordinance
it is laid down that an applicant besides a comprehensive safety report has
to submit several papers, including plans, drawings, descriptions etc. of
the installation and their components. The safety report should content
calculations on the safety margin for the reactor under normal conditions
and a accident analysis, too. The documents will be reviewed within the
licensing procedure by an independent expert by order of the licensing
tuthority. No doubt, because of the low enrichment of te fuel the plutonium
inventory in the reactor core is increased compared with high-enriched fuel
operation. From this the neutron sectrum my be shifted to higher energies,
the reactivity coefficients may be altered, the burn-up levels may be higher
etc. If there is new fuel used in the reactor it has to be demonstrated that
a safe operation up to full power is ensured as well under normal as also
under accidental conditions. For my opinion a proof on a theoretical or
mathematical basis alone is not sufficient, rather comprehensive tests have
to be made on specimen or even on whole fuel elements with satisfactory
results. I think on this meeting more information will be given in what has
been done in that area in the last years.

Finally in our country in commissioning new types of reactors we have made
the experience to increase the power stepwise up to fullpower after the
license is issued. Each step has to be admitted by the inspection authority
if the results give evidence that there is no risk while increasing the
power to the next step up to full power. So in order to verify the results
of calculations they will be compared with the experimental results and
possible differences have to be elucidated.

DISPOSAL OF SPENT FUEL.

Another important point in the licensing procedure in conjunction with the
usage of highly densified fuel of new type is the solution of the disposal
problem of spent fuel. In 1980 I have already focussed your attention to
that problem here on a ANL-Meeting. Disposal of spent fuel from commercial
nuclear industry seems to me to be a delicate problem in many countries of
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the world. In the Federal Republic of Germany in 1979 the Presidents of the
State Governments have agreed on the basic principle that nuclear energy

for commercial use is only justified to people, if disposal of spent
fuel is possible within a certain time and in a safe manner. The proof
has to be submitted by an applicant in order to get an operating license
for his plant either by the supplier of the uel in form of an agree-
ment that he will take back irradiated fuel elements - or in form of a
treaty with a competent firm including the assurance tat all fuel will
be reprocessed and the radioactive material is disposed safely.

No question, the basic principle of disposal of spent fuel will be applied
to research reactors accordingly. I appreciate the announcement of the
Department of Energy of the United States of America in the Federal Register
of November 1982. In a footnote it is laid down that a study should be
initiated showing that uranium-silicide research reactor fuel with less
than 20�; U-235 enrichment can be reprocessed. It would be very valuable
to know whether the study is finished now and if the results were posi-
tive. In this context I would recommend to extend this, study also to
uranium-ferride research reactor fuel, because I tink this may play an
iiuportant role in the future us:�ge in research reactors with low-enrich-
ed fuel.

All these aspects have to be considered by an applicant in our country in
order to get a license to operate its installation under materially altered
conditions.

PUBLIC ANNOUNCEMENT.

Finally if the application and the accompanying documents are complete the
licensing authority has to examine whether there has to be made a public
announcement of the project and to ask people living in the surroundings
to look into the documents. These are subject to a two-monthly public
inspection. Anybody who feels himself affected by the operation of the
reactor under changed conditions gets the opportunity to enter a protest
against the projct to the licensing authority. All protests are collected
and will be discussed in a public hearing with the licensing authority, the
applicant and the protesters. The results must be considered by the licen-
sing authority in the decision on the project, sometimes the protests are
met by additional conditions in the license.

Criteria on making a public announcement and inspection are given in the
above cited ordinance. Section 4 subsection 2 says that such a procedure
is necessary, ie. it must be published, if e.g.

- there is an increase in the thermal output or in the maximum fission
product inventory of more than 10 % on the full-power values.

'This to testify or not may be the result Of preliminary safety review by

the experts.

It has to be emphasized that in the case of licensing an alteration of a
nuclear installation or its operation the publication and the possibility
to enter a protest against the project may only affect the alteration and
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not the whole plant. Nevertheless an alteration of the core as the centre
or the heart of the reactor may, of course, affect the whole plant. In the
public discussion only these points have to be considered.

If a license has been issued and the people complaining against the project
are not persuaded, they have the possibility to go to an administrative
court within four weeks. According to the German Administrative Law in this
case the license is withdrawn until the court procedure is finished.
Because of the lack of a license the reactor has to be shut down immedia-
tely, if the licensing authority does not direct the instant execution of
the license due to the public interest in using the new license. n some
cases the court procedure can last months or even years. In our country this
is a risk for the licensee who wants or as to make a material alteration,
namely that it is not excluded that his operating license can be suspended
for a time. In the worst case the operator of an old reactor can run into
the risk to shut down is plant for ever, if the current basic requirements
cannot be met in an appropriate way. Nevertheless the reactor can be
operated continously in the unaltered way because this license formally is
still valid and an application has not been submitted so far.

On the other hand I have to point out that an operator, once he as got a

license, in our country there is no limitation in time possible in using
the license within given conditions, if the basic requirements are still
fulfilled. The license can only be withdrawn, if there is a danger combined
with an undue risk to the employees or the public, in some cases the autho-

ity may be obliged to pay a reimbursement, there has been made a wrong
decision. To my knowledge this has not been occurred until now.

Finally I want to focus n the duration of such a licensing procedure in
question. Because of te lot of unknown facts it is only possible to make a
rough assessment on the length of such a procedure. According to our expe-
rience in the last years, I think it is reasonable to take one year into
account, if there are not so many obstacles that have to overcome. However,
this depends strongly on the project and managing the procedure.

CONCLUSION.

In summary I come back in brief to aspects on the licensing procedures for
nuclear nstallations in the Federal Republic of Germany

1) conversion of research reactors which are operating for a long
time to low-enrichment fuel of new type with higher uranium-235-
density will be a material alteration,

2) in such a case a licensing procedure is necessary so far,

3) there might be a risk to a licensee that a cancellation of the
license by a court decision cannot be excluded,

4) the duration of a licensing procedure is difficult to estimate,
it can take up to one year, depending on the project and the
additional problems that have to be solved during the licensing
procedure,

5) the disposal problem of spent fuel must be solved.
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From my point of view I would recommend to take these aspects into consi-
deration when the conversion to low-enriched fuel and usage of new deve-
loped fuel is needed. It is prudent to admit an appropriate time for the
transition from one operating status of the reactor to the other.
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