
COMMENTS ON THE FUTURE ACTIVITIES OF THE
RERTR PROGRAM - PART II*

W.Krull
GKSS research centre Geesthacht GmbH

Max-Planck-StraBe
D-21502 Geesthacht

1. Introduction

At the last (16) RERTR meeting an historical overview was given and the status and
consequences of enrichment reduction were discussed. At that time and some what more to-
day many doubts are raised that enrichment reduction, as a tool for reducing the proliferation
risk, is being done in the most efficient and convincing manner.

The informations presented in this report were taken from IAEA, US-DOE, US-GAO
publications and from proceedings of the RERTR meetings. The data presented should be
compared only on a relative basis. It was not the intention for many reasons to present quan-
titative exact values as some figures used for developing the conclusions are being confi-
dential. Others are available in the above mentioned publications and proceedings. But nev-
ertheless conclusions drawn and recommendations developed are believed to be worth to be
taken into account by research reactor operators, their funding organizations and administra-
tors when they are faced with decisions about the future of their facilities.

All of the internationally effort on reducing the enrichment on research and test reac-
tors has their only justification from the INFCE (International Nuclear Fuel Cycle Evalua-
tion) conclusions to reduce the proliferation risk worldwide to a large extent. Worldwide is
important. IAEA and others have to convince operators and organizations upon the necessity
in doing so. One of the best way convincing people is giving convincing examples. At
present none of the nations having a military nuclear weapons program is giving such a con-
vincing example. Even in cases where the qualified fuel and all other necessary tools for
converting specific research reactors are existing only small or no progress can be seen. On-
ly non-weapon states are being pressed today.

2. Conclusions drawn at the 1993 RERTR meeting

At the 16. RERTR meeting [1] the comments on the RERTR activities were summar-
ized and concluded in details. It should be mentioned that part I of this report was written
more or less from the standpoint of a medium power research reactor operator. Below only a
few of these conclusion are being repeated:

a) Conversion of a research reactor from HEU to LEU leads to severe difficulties for all
parties involved:

- the operator has to accept many penalties, licensing problems and increasing opera-
tion cost

- the licensing authority must deal with new problems and consider increasing physi-
cal protection demands

- the IAEA has to prepare for an increased frequency of safeguard inspections

- the public internationally should feel deeply concerned about the increasing prolife-
ration risk.

*) paper presented at the 17. RERTR Meeting, September 19-22, 1994, Williamsburg, USA
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No one has any advantage from converting a specific reactor now.

b) If there is no conversion there is an increasing proliferation risk with the HEU spread
wordwide

c) If there is no shipment of spent HEU fuel elements to a central storage (the country of
origin of the U) there is an increasing proliferation risk with the HEU spread world-
wide.

d) The countries of origin of the enriched U have to take back the spent fuel elements for a
given time to allow the research reactor operator
- to look at other solutions for e.g. an interim storage or final disposal in the home

country

- to shutdown the reactor and without having remaining spent fuel elements during
the decommissioning period.

Countries of origin are US, Russia (USSR), China, UK and others?

e) To reduce the proliferation risk the ideal situation would be to have no research reactor
in operation worldwide with HEU. Therefore, all research reactors should be converted
from HEU to LEU including e.g. the unique purpose reactors, the reactors build by the
USSR and operated in many countries (36 %, 80 %, 90 %), the reactors in China and
others. Otherwise conversion makes little sense.

3. Spent fuel is fresh fuel

The proliferation risk is coming up from the theft and/or diversion of materials usable
for the production of atomic weapons. There are many different issues of importance when
considering the proliferation risk e.g. the different kind, chemical composition and enrich-
ment of materials, different radiation level, different safeguarding efforts and different phys-
ical protection efforts. Especially it has been recognized that the involved efforts for the
theft of irradiated material is depending sensitively on the radiation level or radiation dose
which is depending on the irradiation history of that material. Two IAEA definitions are ex-
isting at present when irradiated fuel should be considered as fresh fuel for the discussion of
proliferation risk*. Unfortunately these two different definitions can be found in use in
Member States of the IAEA.

IAEA safeguard definition [3]: Spent fuel has to be considered as fresh fuel if the radia-
tion dose at 1 m distance in air unshielded per kg Uejf is below 1 Gy/h (1 eff kg is the weight
of U in kg multiplied by the square of its enrichment).

IAEA physical protection definition [2]: Spent fuel has to be considered as fresh fuel if
the radiation level is below 1 Gy/h at one meter in air unshielded.

The significant difference between the two definitions is that within the INFCIRC defi-
nition any relation to an amount of material and weighing this amount in eff kg is missing.
Such a relation as it is being used in the safeguard definition takes into account the purpose
for such a definition as the proliferation resistance is depending on the amount of eff kg. It is
open to what the INFCIRC definition refers to: fuel rod, fuel element, fuel plate, reactor
core, 1 g U, 1 kg U, 11U, U at the site or what? Such an open definition is really difficult to
rationalize.

Similar the quantity of uranium is being considered as category I material (highest
physical protection demands) if the amount is > 5 kg U [2] resp. 5 kg eff U [3] for enrich-
ments > 20 %. This quantity differs significantly. For 20 % enrichment by a factor of 25!

There are severe difficulties in understanding the logic of the latest IAEA-INFCIRC
definition when irradiated fuel should be treated as fresh fuel from the point of view of phys-
ical protection. But as it is the latest definition it should be used. Nevertheless for most of
*) Remember: One of the founding reasons for the IAEA was to avoid the further spread

of atomic weapons.
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the conclusions drawn when looking at the consequences in considering spent fuel as fresh
fuel the conclusions are equally valid for the older definition [3], too, as it has been used in
[1]. This is true as for HEU with 90 % and 93 % enrichments as it is normally being used in
many research reactors, the difference is small (up to 19 %). But it should be noted that
these two definitions used for the same purpose having no relation to each other. Conse-
quently under certain circumstances conclusions drawn using one definition contradict con-
clusions drawn using the other definition. This is really a confusing situation.

3.1 Safeguards

Safeguarding efforts are described in the nuclear non proliferation treaty. They are de-
pending on the amount of strategic material as a function of its enrichment (> 20 %). The ac-
tual control effort is depending on the status fresh or spent fuel, too. In practice it is assumed
- no other example is being known - that fuel is being considered as spent if it is irradiated.
No discussion on the radiation level. But if the radiation level is taken into account, too, and
the existing definition is being used for fresh fuel for the different reactor categories (see
chapter 4) the safeguarding efforts is as follows:

Reactor type
Operation + storage < 2 years
Storage of spent fuel > 2 years
Storage of spent fuel > 6 years

A (50 MW)
adequate
adequate
inadequate

B(10MW)
adequate
inadequate
inadequate

C (< 1 MW)
inadequate

3.2 Physical protection

Physical protection demands having two sources
the total amount of fission product inventory in the facility (reactor core* and spent

fuel storage)
the amount of fresh strategic material with enrichment > 20 %.

Both lead to similar requirements. Therefore, the physical protection demands can be
categorized. Reactors belonging to category I (nuclear power plants, too) have to fulfill the
highest demands. Category HI gives the lowest level of demands - normally very close to
nothing.

category

I

n

ni

proliferation resistance
amount of U
> 5 kg, > 20 %, fresh

> 1 kg, > 20 %, fresh
or > 10 kg, 10 % - 20 %, fresh
or > 5 kg, > 20%, spent**

below category II

fission product inventory
reactor power
Q>20MW

1 MW < Q < 20 MW

Q < 1 M W

As the fuel in low power (< 1 MW) research reactors has to be taken as fresh fuel by
the existing definition, if operators are not able to demonstrate the opposite, these reactors
are not belonging to physical protection category III as this is international practice (they are
at present open to the public like a department store. In the US, too). These reactors have to
be secured in accordance to physical protection category II (in some cases category I!) with
by far more stringent physical protection demands due to their inventory of HEU.

Example: It is more than surprising to restrict the amount of fresh fuel for operating
university reactors of category II to only a few fresh fuel elements when on the other hand
large amounts of not sufficient protected material is distributed over the country in open

*) Normally greater by orders of magnitudes than within the spent fuel storage.

**) radiation beyond the level defined above.
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houses (in low power research reactors which are not sufficiently physical protected).

3.3 Solutions?

There are three possible ways in solving this problem

a. As in any case the definitions relating to 1 Gy/h are in some way arbitrary one can re-
duce the radiation level e.g. 1 Gy/h —> to 1 r/h = 10 mGy/h. But even in this case it will not
solve the problems for the large number of critical facilities.

b. Increasing the physical protection to category II or I. This costs an extremely large
amount of money and will be for many facilities out of practical feasibility.

c. Reducing the enrichment to < 20 % is the cheapest and most logical way. It solves all
the problems.

4. What research reactors are believed to be a significant or a marginal proliferation
risk?*

Considerations and evaluations being made for estimating the proliferation risk from
the operation of research reactors** should include all kinds of research reactors and the
complete fuel cycle of that research reactor. To underline the conclusions more clearly the
discussion is restricted and simplified in looking at only three groups of research reactors.

A. Power Q > 20 MW, average 50 MW
These reactors normally have a high utilization (250 d). The average annual consump-

tion is > 30 kg U (93 %) per reactor, ca. 4 times of the core loading

B. Power Q with 1 MW < Q < 20 MW, average 10 MW
These reactors have a relatively high utilization (200 d). The average annual consump-

tion is ca. 5 kg U (93 %), ca. 80 % of a core loading

C. Power Q < 1 MW
These reactors have normally a very low utilization, a life time core and a core loading

of4kgU(90%).

The following steps have to be considered for the evaluation of the proliferation resis-
tance (or risk) in the fuel cycle of a research reactor:

1. shipping enriched material from the enrichment plant to the fabricator
2. storing the material at the fabricators site
3. fabricating fuel elements
4. storing the fabricated fuel elements at the fabrication plant
5. shipping to reactor site
6. storing at reactor site
7. fuel elements in the research reactor
8. storing spent fuel at the research reactor site while the fuel is self protecting
9. storing spent fuel at the research reactor site after the fuel is no longer self protecting

10. shipping spent fuel to a central storage, final storage or reprocessing plant.

Assuming that for reactor types A and B the U-cycle takes
3 years for steps 1-6
1 year for step 7
2 years*** for step 8 (for B type reactors) or 6 years*** (for A type reactors)
Shipment (10) is being made after two years storage at the facility.

*) all figures should be taken only qualitatively

**) other reactors should be considered similarly including reactors used for production of
fissile materials, too, as it is recommended in INFCE conclusions.

***) very approximate estimates.
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For an operating reactor it is very clear that the main proliferation risk results from the
total amount of material involved in the fuel cycle. Looking at the different fuel cycle steps
it is easy to determine the total amount of HEU (93 %) in kg for the reactor type. This total
amount of U has to be considered as the overall proliferation risk coming up from the opera-
tion of the research reactor

Reactor type A B C
continuously in cycle 134 24 4
20 a operation 630 100 4
safeguard, adequate yes? mostly no
physical protection, adequate yes? mostly no

For non-proliferation discussions one has to distinguish between theft and diversion:

For easy diversion the amount of fresh sensitive, strategic material is important. Physi-
cal protection aspects are relatively unimportant for this discussion.

1. For this reason category A reactors - including as the most important reactors in this
category the US unique purpose reactors, too - are of by far greatest importance. Every ef-
forts should be made to reduce their enrichment to less than 20 %. These are the real danger-
ous reactors from the aspect of diversion of strategic material.

2. For diversion purposes category B reactors should be converted, too, but they are of
some what lesser importance than the category A reactors.

3. Depending on the amount of material on hand diversion from a category C research re-
actor will cause enough international trouble.

Summarizing diversion:
Reactor type
Proliferation risk

A
extreme

B
great

C
small

In the discussion of theft of fresh sensitive strategic material one has to take into ac-
count mainly the existing safeguard and especially the physical protection efforts. The situa-
tion is completely different from the diversion situation.

Summarizing theft:
Reactor type A B C
Operation negligible negligible extreme
Storage of spent fuel > 2 years negligible small extreme
Storage of spent fuel > 5 years great great extreme

Large proliferation risk considering theft of strategic material is coming from two
sources

category C reactors which are not sufficiently physical protected and

from the long term storage of spent fuel at the reactor site.

As category C reactors have a lifetime core only limited technical pressure can be ap-
plied to reduce the enrichment of these reactors. Operators and organizations have to be con-
vinced. This can be done in the best and most excellent way in giving good examples. Is the
US willing to lead the way to a larger extent.

In conclusion to reduce the proliferation risk effectively and quickly the optimal proce-
dure is:

First: reducing the enrichment of category A and C reactors
Second: taking spent fuel away from the reactor site
Third: reducing the enrichment of category B reactors.

At present and within the last decade both the international practice and the US
pressure in converting reactors and reducing the proliferation risk has been acting in the op-
posite way: looking mainly at category B reactors and some category A reactors outside the
US.
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5. Criticism of the present RERTR activities

In the following some actions taking place within the last decade and at present which
are directed pro and.against enrichment reduction are being discussed and criticized.

5.1 Secretary OXeary's letter of July 13,1993.
The announcement being made by the Secretary of US-DOE is a very important mile-

stone in reestablishing DOE as a reliable partner for non US research operators enabling a
trustful international cooperation. The leading ideas behind this announcement are being ap-
preciated to a very high degree, e.g. it is very clear, that at the end of the 20th century people
must take into account conditions of the changing world in international safety, in physical
protection and in environmental protection to mention a few important points. Fruitful coop-
eration can take place only if all parties involved have mutual confidence and trust in each
other. For example it is understandable that the US can not be the designated waste reposito-
ry for all research reactor spent fuel elements forever even if it has been implicitly promised
in the past. But on the other hand partners must have the required necessary informations,
the needed assistance and time to develop acceptable solutions for their own needs. The an-
nouncement of the Secretary is on the right way. But does it includes reasonable conditions
and schedules to support the plans?

The Secretary of US-DOE proposed a policy in a three-tiered approach to fulfill the re-
maining commitments in the RERTR program. As an old friend and a sponsor of the
RERTR activities and one who is convinced in the necessity in having such activities as an
important part in reducing the proliferation risk the author would prefer making the an-
nouncement for a policy to assist the RERTR program in the following way:

1. Operators, who are cooperating intensively with the RERTR program and having al-
ready performed or started conversion of their research reactors, should get a bonus to en-
courage their continued cooperation.

2. Operators who express their willingness to cooperate and convert their research reac-
tors should be given all necessary assistance and encouragement to help them to achieve the
goal in a manner acceptable to all involved parties.

3. Operators who are not willing to cooperate or not willing to convert should get clear in-
dications to allow them to rethink their position.

The Secretary of US-DOE announces the following to encourage the conversion of
foreign research reactors:
1. Reactors having converted

Receipt of spent LEU fuel for a ten year period following implementation of this poli-
cy.

2. Reactors convert within 5 years of the effective date of this policy.
(Convert = start conversion or finished conversion? What means start or finished?)
Spent LEU fuel will be accepted for a ten year period following the initial order (?) for

low enriched uranium fuel.

3. Reactors not willing to convert
Their HEU fuel will be accepted by US-DOE forever.

What is the situation?

Author proposed policy US-DOE proposed policy
Reactors having cooperated
with RERTR
Reactors willing to cooperate
Reactors not willing to coop-
erate

bonus
acceptable conditions

penalty

penalty
acceptable conditions

super bonus

Is there any one able to explain this situation and these conditions? Nevertheless hope-
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fully there will be a big difference between the proposed and effective policy later on.

5.2 The kind, friendly and very polite US-GAO [4] report

On page 5 of that report there is written the following:

DOE officials acknowledge that this situation (research reactors already converted) is
unfair to the foreign operators that have converted their reactors under the reduced enrich-
ment program. [Nothing more! especially no hint to deal fair with the foreign research reac-
tor operators.]

Despite US pressure on the foreign research reactors to participate in the reduced en-
richment program, the four DOE-operated research reactors also (like US university reac-
tors) continue to use HEU fuel.

The situation is very clear: Non US research reactors using HEU of US origin are being
forced to convert and to accept technical, safety, licensing and commercial penalties. It is
obvious that one has to distinguish between announcements and declarations on the one side
and the actions of departments and commissions on the other side. Announcements are be-
ing made to promote and to accelerate the reduction of proliferation risk worldwide (in and
outside US). Actions are being made primarily only for foreign research reactor operators.
Therefore many times at RERTR meetings non US participants have pointed out the necessi-
ty that US reactors must convert at least in the same way under the same conditions and with
the same time schedule as none US research reactors. GAO expressed the situation clearly
that US reactors are far behind these goals and promises.
The lack of promotion of RERTR activities within the US

in acting against the conversion of 6 major research reactors
in slowing down activities in the conversion of research reactors with power levels > 1
MW (converting only 3 of 19 research reactors) and
converting only 2 of 18 low power research reactor

will be taken by others as an example how to deal with actions in converting their own re-
search reactors.

The resulting situation can be summarized in another way: The international competi-
tion of research reactors is depending on their technical and scientific possibilities, their eco-
nomical operation and their licensing difficulties. Research reactors having converted are be-
ing penalized in international competition in all these areas i.e. they are discriminated to a
large extent since their competitors are neither being forced to convert soon nor to shutdown
until they do convert.

5.3 Unique purpose reactors

In 1984 and 1988 Fed. Reg. Notes were published in the US to have as many US re-
search reactors as possible excluded from the present need to convert following the INFCE
demands. For this reason the definition of so called Unique Purpose Reactors was created.
Besides six US (ATR, HFIR, HBWR, Missouri, NIST, MIT) research reactors there are 3
other research reactors in Europe accepted to be excluded from conversion at present.

As explained last year:

the definition of unique purpose reactors is special made for excluding some research
reactors from the need for conversion

the definition discriminates and penalizes other reactors in an unacceptable way as the
unique purpose reactors are normally rich and the others are in general poorer

if a definition of unique purpose is necessary at all the existing definition is by far too
simple

Within the Fed. Reg. Note Vol. 47 No. 131, July 8, 1984. there is the stringent demand:
"the licensee must use HEU fuel as close to 20 % as is available and acceptable to the Com-
mission (NRC)". In addition: "Each licensee shall develop and submit a proposed schedule
for meeting the requirements".
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Since U3Si2 with 4,8 g U/cc is being qualified for a decade where are the unique pur-
pose reactors within the US going down with their enrichments? It is possible for all of
them.

In early discussions at the IAEA and at the RERTR meetings there has been seen the
necessity for the development of higher density fuel for the conversion of all research reac-
tors to below 20 % enrichment with marginal (?) penalties. From the US status reports pre-
sented annually at the RERTR meetings over the years (see table 1) the US policy can be
easily determined:
middle of the 80's - high density fuel will be qualified 1989/90.
end 80's, beginning 90's - offset of the conversion of own "unique purpose reactors" and

in the development of high density fuel
present - looking for funding for the development of high density fuel.

This policy is a hugh discrimination to all international competitors of US research re-
actors. Is such a position in agreement with the INFCE conclusions?

5.4 Progress in enrichment reduction

At the RERTR meetings over the last decade only the progress in non US research re-
actor (Q > 1 MW) core conversion has been presented in figures and tables. US research re-
actors, research reactors with low power and research reactors using HEU from other sourc-
es were never included. But if one is looking at the reduction of proliferation risk world-
wide, such reactors are of equal importance. Excluding these research reactors makes only
little sense and gives the wrong impression.

Table 2 contains an overview taken from IAEA database information upon all research
reactors using HEU: Comparing this information with the above mentioned presentation it
can be seen that:

The number of the research reactors within the US (not counted!) is of the same order
as the counted non US research reactors

In total 75 % of the research reactors are missing.

No fuel has been qualified at the moment for a large number of these reactors.

Many research reactors now under pressure to convert have shipped their fuel to repro-
cessing over years, so that the operators were willing to reduce the proliferation risk asso-
ciated with storage of the spent fuel (see chapter 3).

Many other research reactors in operation over years, never shipped fuel to reprocess-
ing, storing large amounts of spent fuel over the years. Most of it must be considered as
fresh fuel now. These reactors must be included in the counting with their real proliferation
danger.

Only a global view which includes all research reactors with enrichments > 20 %, the
amount of spent fuel at the facility, the present safeguarding and physical protection levels
can give a realistic impression on the existing proliferation risk worldwide.

A revised action plan which must be internationally agreed upon and administrated by
the IAEA will lead to a successful achievement of the nonproliferation goals.

Conclusion: A progress report makes sense only if it includes all relevant informations
of importance for the reduction of proliferation risk. If too many facts are not included the
information is of questionable use only and may give the wrong impression.

5.5 New research reactors

May be the following is not absolutely correct, but it looks not wrong: A newspaper re-
ported, that only new research reactors being built within the US (e.g. the ANS) may get

*) INFCE = International Fuel Cycle Evaluation
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HEU in the future. Non US research reactors will not get HEU under any circumstances - no
technical, scientific (unique purpose), commercial, licensing, survival justification will be
taken into account. This is a very clear and convincing statement acting directly against the
spirit and activities of the RERTR program.

5.6 The role of the IAEA

The very substantial effort at the end of the 70th in evaluating the nuclear fuel cycle to
reduce the proliferation risk was very impressive. The IAEA was playing an active part
within the INFCE* process as it can be read in the communique of the final INFCE confer-
ence 25-27 February 1980: "The delegates recognized the central role that the IAEA has
played in the past and must continue to play in the future in meeting the problems that were
the focus of the INFCE study".

It is stated there:

1. That the IAEA has played a central role in the past. This is gratefully acknowledged.

2. That the IAEA has to play in the future (after 1980) a central role in meeting the prob-
lems that were the focus of the INFCE study!

But what was the role of the IAEA after INFCE?

initiating (?) the first of the 17th RERTR conferences.

No further meeting was initiated or organized by the IAEA. None of these proceedings
were published in any conjunction with the IAEA. One or more participants of the IAEA
were normally present at these meeting, but the IAEA has not played an important role in
these meeting as it is the case when organizing e.g. symposia, seminars in member states

preparing a serious of important TEC DOC's
The publication of the most important one has been delayed for eight years

organizing training courses on reduced enrichment
These training courses giving a broad spectrum of informations are believed to be helpful for
many participants.

But is this really a central role? Are there not many things missing?

The reduction of proliferation risk through RERTR activities does not appear - if look-
ing to the visible actions of the IAEA - to be of major importance to the IAEA. The IAEA
never coordinated, administered, reviewed, controlled, accelerated or major influenced the
RERTR activities to a great extent which is believed to be necessary if the IAEA intends to
play the necessary central role. It is strongly recommended the IAEA should rethink its posi-
tion to become the central active and the leading partner. Such a role of the IAEA would
have a positive impact on the present RERTR activities in developing new high density fuel,
converting research reactors and reducing the proliferation risk worldwide.

6. Summary and conclusions

All of the conclusions drawn in part I [1] of this report are still valid so no repetition
will be made. From part II the following summary and conclusions can be drawn:

Two definitions are existing under what conditions spent fuel has to be considered as
fresh fuel which are not totally in agreement. The latest (INFCIRC) one is believed to be not
the best one.

As irradiated fuel is normally taken to be spent fuel there are two fuel conditions for
which this is not true if using one of the IAEA definitions

- low power research reactor fuel in general, and
- spent fuel after some decay time

Safeguarding is insufficient for these two fuel conditions
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Low power research reactors should be classified in the physical protection category I
or n. In almost all cases they are at present in category HI with very limited physical protec-
tion efforts.

The fuel cycle of high power research reactors (Q > 20 MW) can be used most effec-
tively for easy diversion. Therefore these reactors must convert as soon as possible.

The threatening of theft from the research reactor fuel cycle is highest for low power
research reactors (Q < 1 MW).

For low power research reactors with lifetime cores the most effective way in convert-
ing these reactors is by example and afterwards demanding it.

To reduce the proliferation risk most effectively high and low power research reactors
should be converted first, spent fuel stockpiles should be reduced as a second step and of
third importance is the conversion of medium power research reactors.

Within the important announcement of the Secretary of DOE on July 13, 1993, there is
a not understandable promotion of research reactors with no intention to convert (acting
against RERTR) and at the same time the most worst conditions made available for research
reactors intensively cooperating with RERTR programs.

The US-GAO concluded that DOE should acknowledge its effective discrimination
against non US research reactors already converted. But that's it.

The US-GAO concluded that within the US conversion activities have been slowed
down.

Reactors converted are being discriminated in loosing international competition. Com-
petitors in some countries (particular the US) have an unfair advantage.

Unique purpose reactors never followed the command given in Fed. Reg. Note 47 to
reduce their enrichment to close to 20 % as possible.

After supporting the development of higher density fuel middle of the 80's US-DOE
has offset all these activities. This is a clear indication

Progress in enrichment reduction has only been counted at non US facilities and for 25
% of the research reactors using HEU worldwide.

Only a global overview which includes all research reactors with enrichments > 20 %,
the amount of spent fuel at the facility, the present safeguarding and physical protection ef-
forts can give a realistic impression on the existing proliferation risk worldwide.

RERTR activities should be internationally coordinated and administered by the IAEA.
This has been missing over years, but should be seen as a direct outcome of INFCE conclu-
sions.

It is clear that new non US research reactors will not have access to US origin HEU. In
contrast, the new US research reactors (e.g. ANS) will probably burn HEU.

The present situation, especially the hardware activities has some similarity with
George Orwell's "Animal Farm"

- all are equal (have to convert)
- some (the weapon states) are more equal (may be excluded)

Is this the reasonable and equitable policy to achieve the nonproliferation goal?

Literature:

[1] W. Krull: Comments on the future activities of the RERTR program
The 16th International Meeting on Reduced Enrichment for Research and Test Reac-
tors (RERTR), October 3-7,1993, Oarai, Ibaraki, Japan

[2] The physical protection of nuclear material, INFCIRC/225/Rev., 3, IAEA, September
1993

387



[3] a) Draft of IAEA TEC-DOC 643

b) Application in Nuclear Data and Reactro Physics, IAEA, February 17 - March 21,
1986, in Triest, pages 922 - 930

[4] Concerns with US Delays in Accepting Foreign Research Reactors' Spent Fuel,
GAO/RCED-94-119, March 1994

Table 1:

DOE promises for U densities > 4,8 g U/cc as reported

1982 - RERTR A long term plan will be made

1983 - RERTR

1984 - RERTR

1985-RERTR

1986 - RERTR

1987 - RERTR

1988 - RERTR

1989 - RERTR

1990 - RERTR

1991-RERTR

1992 - RERTR

1993 - RERTR

1994 - February

1994 - RERTR

7 g U/cc available in 1988

7 g U/cc qualified (!) beginning of 1989

7 g U/cc qualified in 1989

7 g U/cc qualified now in 1990

7 g U/cc is included in plans for the future

Fabrication of up to 8,6 g U/cc appear feasible, preparation of fabrica-

tion will be made

Along the lines planned in 1988

Hold on any further development of high density fuel

Beginning of 1990 new guidance from DOE had redirected the efforts

away from the development of new and better fuels

A plan to resume the development of higher density fuel was submit-

ted to DOE

Make plans and general preparation to resume high density fuel de-

velpoment for DOE

At present no money, but looking for funds

When discrimination of medium power reactors is coming to an end?
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Country

Argentina
Australia
Austria
Belarus
Belgium
Brazil
Canada
Chile
China
Columbia
Czech. Republic
Denmark
France
Germany
Greece
Hungary
Indien
Iran
Israel
Italy
Jamaika
Japan
Kazakhstan
Korea DPR
Korea RP
Latvia
Lybia
Mexico
Netherlands
Pakistan
Peru
Philippines
Poland
Portugal
Russia
South Africa
Sweden
Switzerland
Taiwan
Turkey
Ukraine
United Kingdom
USA
Uzbekistan
Vietnam
Yugoslavia

number
Q > 1 M W

() converted
(1)
1

(1)
1
1
1

l + (2)
2
2
0
1

(1)
4 + (l)
6 + (D

1
1
1

(1)
1
0
0

3 + (D
3
1
1
0
1
1
2

(1)
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