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����א�,�!
�א�9�و�,4�#�%r�4�|א��KAs noted elsewhere in this 

report, such centers would also enable the nonnuclear 

countries to share in the profits from enrichment 

without controlling the technology.�����'���(8�#�«G������0�
،���ن�)�d-.�suא��א���8�@�����X^�א��
ول��V�b8F�E������\�r)'�.-א�א�

0[�����
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�:��'�¨��3�%�א����א�����م�)��'�دون�����+��
���א�9�و
��e���9Xא���J+:�K�,�?و*�1،�א�In addition to the question of 

private versus government ownership, there are many 

potential variations on concepts for multinational or 

international ownership and control of fuel cycle 

facilities.
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�אل����)�א��Dدو��Kא��!�د��X+א�����������By a multinational center, 

the joint committees mean a facility whose ownership and 

management involves an arrangement among several 

countries.8و�א�����א&9?�Kد
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���א�ض� ,90F١٦٨EK�� �

���CERN(•��W( 	\نو�-�>���D���(�Aدو���F��d���E�:א�'�Xgو�

y�bو����א&9?�Kد
��(�K�]9(د��e�*�����1ول�א

د���E\�)�'�א���:�����@:

h���KEThere are important differences between CERN and a 

consortium that operates in the commercial market, but 

CERN provides a precedent of multinational ownership 

and governance.אن������s�0�4�

�*^�	�\ن�و06�:�(�.����"�bא�w�9.

�،�و������cق�א���ن�#�א�?��\��	�W�����
د�Kא&9?���������(�
 *���	�����
���X+0+

Kدא�aوא�K� �
Multinational or international fuel cycle centers might 

have several nonproliferation benefits.�8ن�א��א����א����
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 /  ٢٠٠٧/ متعدد الأطراف لدورة الوقود النووي/لة الدولية للطاقة الذرية الوكا  (١٦٨)

INFCIRC- ٧٠٤.  

 ،لبحوث فيزياء الجسيمات سيرن هي المنظمة الأوروبية للبحوث النووية ، ومركز (•)
من  تألفيمجلس سيرن وان    .١٩٥٤والتكنولوجيا ، والتعاون ، والتعليم تأسست في عام 

  .اعضاء فيه دولة ٢٠ممثلين عن 
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 �KThe opportunity to participate in the profitsא��

from such multinational or international centers may also 

reduce states' desire to invest in national facilities of their 

own. �[�*�Iא�#�

�א�[���y��#8و������א&9?�Kد
.-�dא��א���א���
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In addition, many argue that if enrichment and reprocessing 

facilities are established in the future in countries that do not 

have them today, the resulting proliferation risk would be 

lower if these facilities were owned and staffed under 

multinational or international auspices. ������]א�������א��,�
����4
f�e����4�������א���8�����]���#�

�)���'�)�א�����Dא������3�%�وN:����د�Kא���&�������
א��


אن�א�|���1+Eא��#�sE �?א��
�y�Qא�d-.م���א��<+���،��z!��94�A�����*و�
���]��.�-�dא��א���D،����#�و*��zb1אذא����`�4+�>�א��
ول����b����T,��א1


�دو����
�8و�)����
د�Kא&9?����������אن�א�4�K���]9و����:��`��_�s��0�If many 

countries owned the facility, there would be a higher—though 

not insuperable—political barrier to the state where the facility 

was located (the host state) seizing it and using it to produce 

nuclear weapons materialMoreover, such an approach with 

international staff working regularly with the host country's 

key experts might make it more difficult for those experts to 

be used to establish covert facilities without any sign of such 

activity being detected.��=��(م����C��)��=�)���°i^�دو����^���0+���ن�*�

�א�@+Eא��}�KFurthermore,�� �
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It may be difficult to convince new states establishing 

such facilities that they should all be under multinational 

or international control if existing facilities in major 

nuclear supplier states remain under purely national 

control (and even, for facilities in nuclear weapon states, 

exempted from international inspections). ���'��(ن����X��
��!
�[���)�d-.�suא��א��Dא�|��8�A/E9ن�X4�ن�_�`��א�א��%�3א!�9ع�N�#ول�



�دو��
�8و�)��
د�Kא&9?������*�!�Hence, IAEA Director General 

ElBaradei has argued that the long-term goal “should be 

to bring the entire fuel cycle, including waste disposal, 

under multinational control, so that no one country has the 

exclusive capability to produce the material for nuclear 

weapons” (ElBaradei, 2008). .אم��
����	�*�'��X�Vigorous 

diplomacy and targeted sets of incentives are likely to be 

needed to convince countries to participate in international 

centers rather than build their own facilities, or to 

establish approaches to multinational or international 

control for new or existing facilities.א���
��	�(�+*

��א��,�]9

אن������+E��9ع�א�!a�
�e�G�w��9.ن��X48ن��s0א���)'�א­��Mא�'(�
و06�:
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�In principle, existing nationally controlled facilities could 

be opened to investment and partial ownership, control, 

and even staffing from other countries without interfering 

substantially with their existing operations and contracts, 

in a way that the host countries can control and build 

confidence in, so there is no need for countries with such 

facilities to fear that the international community is 

somehow going to seize control of these plants.����F��G�'�(
،�8
��Eא���'��Xg�������J��+:�
��E!وא��א�
���L�&א�
���X+���0وא�u���	1א�p���*�f����
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 �?���KNevertheless, such transitions are��d-�.�J�+:�K�,א���3�=����א

unlikely to be simple or easy.����1�א�����d-.�su(و)=�ذ�>�،���ن�

אو�	��+�
��X�ن�*?��,���r�'�(4\�א���8�feن�����KIt is likely to be many 

years before anything like Dr. ElBaradei's vision of a 

universal regime in which no country any longer has 

purely nationally controlled enrichment and reprocessing 

capabilities could be achieved.8ن����s��0א�?������و)��'�א­��-��b��

�K	9�א����� ��Dذ�>�:��'(�'X0���F�m���A���:م���C��
�دون�و�e�د����
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 �KHow to structure a step-by-step effort that providesא���&

benefits to world security and appropriate incentives for 

participation at each step will be a critical question.   

In addition to its potential benefits, multinational or 

international control of fuel cycle facilities raises 

important questions and issues.����'�(��r����*���

�א­�0+��Lא�iא��
��1.�)��
���G�ل��،�א���|�)����ذ��.����Xوא����

��Kא	���+��:�����u4��
��!�h���א�1א


د�Kא&9?����8و�)�א��Dدو��Kא��!�د�א�
و��
�א��א��א������،�su(W�� �
�����
�?�Lא¨�ذ�א� �א�א��א�������}��K 

�8و���X����\��r�ن��א��
ول���A�.����(������*�=��0�4א������\�א��|��8�A��/E9ن���������+.�(

�
���]0+��
+.�(K 
�������(
E?��A.��L�?Qوא�[�*�IאK 
����Z-א��'(��J+:��,�?���e���9Xא���
�
	�?MאK� 

)�.�Aא����(

�א�� �e���9X���9א���?���KChoices on these issues 

have already been made for enterprises such as Urenco, 

Eurodif, and the Angarsk center.  

���Qא�����X9�����
������s��u(�������]��DE��	�sL���?א��d-��.א��*[���ن������
 �Additionalאb1-�*���א<��
�א��وא_�د����ود�{�،�و)����א«��	>

choices will have to be made as these enterprises evolve 

and additional multinational or international centers are 

established in the future. �|א��א��������Qא�#�����?4��d-��.������,4

د�Kא&9?����#�א�?� �sEא�[���)�א���א�V�bא��	?���و��(�
��Kدو�� �
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In general, any center, whether national, multinational, or 

international, may require a unified management 

structure, so that key decisions can be made efficiently. 


د�Kא&9?�����،����אو،�	�א����ن�و�9��
�،�אن�א��א��*[�sX:�م�،�����(

8و�دو�����%���+,��
�،�و*���������Aא¨����ذ�����������،����G�(�Zدא�N�s���X�.د�����eو

�
�?�Lא� �א�א��א��K��i��K��3*�،وSimilarly, any center 

will have to be regulated appropriately; for Eurodif, 

Urenco, and Angarsk, the host state where the facility 

is located has always maintained the authority and 

responsibility to set and enforce appropriate safety, 

security, and environmental rules, and this is likely to 

be the case for future facilities as well�����sX�]*�h�0�C94�^�
�F�G%�؛�	א��)�9�s�0�������0Lدא�D����̀ א��|�4@�0'���و�
?��و��
�א��9	���Eא��_�


�E,4��Dא�?")
�وאI)'�و���Eא��
�Kא� �א: �
��I�%��a$b�8א��a/'
�IW�K(�د��Wאن�א+��دא�HNi�،HSNU��I�W�ًא �

• Control of sensitive technology. In some 

approaches, only the host state has access to the 

sensitive technology used at the center.��J��+:�K�,���?א�
�
	�?Mא���e���9Xא��K� �

• Degree of multinational or international sharing of 

ownership . In some approaches, the partners might 

have shares of the ownership and control of the facility 

small enough that no one partner had control, and all 

major decisions would require support from several 
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countries.����X4�

��א��������eد�
����X+א���
د�Kא��אو��
و�����
א��4 �	��������
��Kא&9?��� �

 National, multinational, orאو:�
د�א���°i^�א��
و��^���� •

international staffing. As noted above, facilities 

with a multinational or international staff have both 

advantages and disadvantages.�
ذא��9e?�������אو�א���9���
�Kد
��(K� �

• A5.������
���+Eא��#�Kد����e�(ن�����X48ن��A���/E9��
����0�C9א�[����وط�א��
�'(�
���+��A +א�א�����
�وא�@�0("?�
 Kא9(1�

• What level of technical personnel are needed, in 

terms of training and in terms of numbers, to 

provide adequate confidence that the countries 

receiving fuel can safely and securely operate their 

reactor(s)? د�و��

�א���4����:�e�G�w�9.��V���?(���'�(�^��(��
א�� 9��
�%��

�1:,،��א���)+^���vאد�وא�� uن�א����א��*

������א���
و�i�@

�K*?"م�و8)�نאن��s/]4א�Xg��s:�i'��א�9�و���Z�!�دא �

�#�א���aא8������J��+:�Tن���X�ن�دو��� •��
�א�-��!�,+��

�א�
و��������+�

�Zو�د�א�9�!�א��Kدو��Kد�אم�و:
���Kא��s 9وא1	�� �
• �'���(�

אن��א����eא��	+?���+���+Eא��#�
���0C�Iوא�^�א��/����\א��#�א� ����א


،�وא��|��J� +�4א��!��د�א�?���+>�����א��	+
�وא�X+��?���J���0���sX�]*

���Eوא��
 K)=�א� �א�^�א�
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�� ������t�
���?�Lא���p����א���'��(�

��K-��tא��א��������4���iQאن�א��������א�
��#�
+u0��0وא���Gא

�و��p��?4א��9X���e����א������� 9The leakage of�و

sensitive technology that has probably done the most 

damage to the nonproliferation regime occurred when 

AQ Khan, working as a contractor on research and 

development for Urenco, was able to acquire enough 

information and contacts to build the supply line for 

Pakistan's nuclear weapons program.�|א����Wא����'��(�
���4
����,bא���=�

�����،�א1��[�����א1	�p�Eא�|��4���Mא�d-�.�s�u(�`l
�Gو���(
�9:

�A���?��Eא��Hن�!�م�א����b���

�א� E:FQ,AE•�،ن���������Z-א�����s�0��
�#���m{�����J���+:ل�����3Mא�'���(�'���Xو��،�����X9�����
�����]����א��,����


אد�*��?�����ن��א�"ز)���
���+9X�e�����א�א��+�)������و���(N�����b������9E�*��(�����W
�
��Kא1	+�
�א�9�و �

�� ���Tو��¤�A.א��)��ذ����
��>1�*�V�bא�Tو�¤�w�9.��0אن��
�#���e�+9Xא���d-.ض��:���

��א�?�ق�א�?��دא��א��������
�*��א)����و4/-XE��

��f+�?א�����s�u(�V��b8ول�
����א�[���0�
�وא���אن����������KKhan's position 

working on research and development gave him access to 

many different elements of the centrifuge enrichment 

                                           
الاطلاع على الكثير من العناصر  وتمكن من والتطوير ث البحخان في مجال  عمل )( •
يحصل  كان من الممكن أن والطرد المركزي اليورانيوم و  لتكنولوجيا تخصيب تعددة الم

  . تركيب أجهزة الطرد المركزي التصنيع و مجالفي  على معلومات اشد خطورة 
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technology—access that would have been much more 

difficult if he were only working at a plant where already-

built centrifuges were installed, which is all that is 

proposed for international staff in most concepts for         

internationally operated enrichment centers.����-�bא�;�%�א-��
���*�D+�����0���

������°i^�א��
و��^��4
א*\�א�
��yא)���4
א*\�א��!��D��E,4و

 �J�+:�Nonetheless, ifא���3�
�א��
و����Aא����¨�3�%�א����א����م������

the goal of an international nuclear fuel center is to 

strengthen efforts to contain these technologies, 

special efforts are needed to ensure that effective 

technology controls are maintained, so that the centers 

do not themselves become proliferators of sensitive 

technologie�،1ن����������4���.�Zو�د�א��9�!�+��Aو�

�T)'�א�����א�tא
����e���9Xא���d-��.א������G1�

��@���0ن��*��-لو��א&����د�א�E-و�����y�bد�����e


�א���E!א��א�
�����i������+:�°���iMل�4+��>�א��א�����א���،�وא�م�_��
�@���0ن�:��
3
�אً(��e���9Xא�����]��
א���1�  9�K�و

Different multinational or international fuel cycle facilities and 

proposals have taken different approaches to this problem. אن��
���GU (

د�Kא&9?�����א¨�-�����������cא��אو�)�א��Dدو��Kא��!�د�א�
و�����
�}�+�¤���
+X�]א��d-�t�KAt Eurodif and the Angarsk center, 

the host state is the only participant with access to the 

technology, and all of the operating staff for the 

facility are provided by the host state.��"u��0א_���د���#
���X�ن��D��Gא����y�ل�א��א��+9X�e�����#��א������ود���{�وא«��	��>������
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�/]4�K��sא���Dאدא��Kو��se8�'(�^iא��° �
 In Urenco, by contrast, the partners all have accessא)����

to the centrifuge technologies used, but are committed 

by the treaty that established the organization to 

provide appropriate security for the technology and 

not to provide it to others. ����)�� 9א��J�+:�،���X9�����
����#
��א�DM#�)'�ذ�>�،���ن�¬�=�א�[�����t��e���9Xא���J+:ل��3Mא�
�

�9X��،�Zא�,�د�א�����K��e8�#�
(
�א�?���(��+(^��K
��e%�א���.
4�]����+�9X���e������א�|�8L"א��'(Iא�\�����
0C9א�K�� �
8���
 ���\E��'?_J+:���
E!א�(The Urenco consortium has 

drastically improved its controls over sensitive technology 

since the Khan episode.م���4��?���� �X9����� 
���
� ��e���9X�+�Mא� -9(� 
	�?� 
lد�Gن�b�،�Current proposals 

include the possibility of international enrichment 

centers with an international staff, but with the 

centrifuges in “black boxes,” so that the staff would 

have no access to the technology of the centrifuges 

themselves (Forden and Thompson, 2006).�A@ 4� F�G
��א��
א*\ 
���Mא���)+^א� �א�
و��^ ^i°�א�� �3G�ل 
���X(א� 
م�*�
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� ��CiG� ���� F�G� Zא����� �א�,�د ��e�+9X4� J+:� ��?i���K��e8א =(
�#�Zدא�?א�,�د�א�����א�?�D��F١٦٩E�K?א��93د �

Such “black-box” arrangements are already being 

implemented—for proprietary, rather than nonproliferation 

reasons—for planned US and French enrichment plants that 

will use Urenco centrifuges, so that the plant staff has no 

access to the technology. �
�א�� ��E�4�4� �ً�+��� -i94� � Û� ��+��� -i94
�X9��אن�،��	�د931
وق�אא�?����
�א��������
4?��
م�.-�dא�1��
�،

�t� [�3(�\r�^i°�א�� �אن �א��9X���e��א�אذ d-.� J+:� ��3M�ل KIn 

addition to such physical arrangements to limit access to 

sensitive technology, it would also be important to 

establish agreed procedures for security clearances for 

those personnel who were to be granted access to sensitive 

information. א�� d-.� �N� 
��>a�*��E�4U�w�9.�� א��0+�
�א�e1א�א�
�
	�?Mא���e���9Xא���J+:ل��3Mא�'(�
�+�
y�b�f���34���,:�*�K� �


�
���	�X�ن�),+�*���@�0ن��אن��4
د�4�4����Eא�3��������
���¦
�e���9X�����،
���(�J+:�
�Xא�����E�4Uא��d-.�'(א�و���\u�Xא��^i°���

����Zא�,��د�א������K���e8�
+�?+	�s�/]4�K��i��':،�����r4+�>��אن����
א�����
���T�\E���sX��]*����9
���א*�����)���4 ��ن�����Xg'�8ن�4?��:�
��
�א�9�و�+�	I


�+yIא����
א+*��N����K:�د�4 �

                                           
/ كامبريدج / فورندن جوفري  ترتيبات النووية المتعددة ا�طراف   (١٦٩)

ا+ط%ع  /2008/معھد ماساتشوستس ل%لتكنولوجيا/  ٢٠٠٦ماساشوستس
mit.edu/stgs/irancrisis.html on April 28,. 
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�
,�]�8INTERNATIONAL CENTERS FOR TRAINING 

NUCLEAR PERSONNEL א��א���א�
�
و��
�א�9�و� �

&<°×Ú^ÃÖ]<gè…‚i< <

 The key advantage of establishing international trainingאن�

centers would be the opportunity to provide consistent 

education to a wide range of personnel from all over the 

world, fostering the exchange of ideas and best practices. 

�����
�%�א�
و�����
�[�����)�א����א���a�
��?�Lא���K���\��א���ن�����X��	��
��y��

�وiL�,���א	�
�)'�א��Iאد�)'�¬�=�����8א����H،�وc�]4���E4�=دل���א���+�

 �KA key disadvantage, which wouldא���X�Iو�s�@�8א���0	�����

have to be carefully controlled, would be the potential for 

leakage of sensitive knowledge. ���
���G�א�?��+¢�א��-��bوאن�א��
،�	�,��Kد!� 
.X��w�9�ن4;%�8ن���-�א�0�Gل��p�?4א����
�	�X�ن�

�����r�4��#%�א���
ول�א���|)��'��א�����)+^��:+���J��+:�Jو�h��eא��3Q�ص�و���,4�
��
�����������9Eאذ�)��'�א���X0'�אن��d-��.�J���?4א���
ول�����،��*���א)��א1	��+�
�א�9�و

XE�
�N��1��34�������9l8�#�
��3����s�Gא�(��%��
�������t"b�'�(�'X0��4א���
���e���9X)���وא���א��+�J+:ل��3Mא#�{
G��0و����
����Eא1و����
א��

̂����-�>����E?���ن�و�א����+��0 א����1��341�אא	��/+��G����Fא��+����0א����א!�
�����#�Zא�,����د�א�������������e���9X4�J���+:ل�����3�+��
و  ١٩٧٠א�[����3�

١٩٨٠ .Limiting the curriculum of international 

training centers to nonsensitive topics and ensuring 

that rigorous counterintelligence programs are put in 

place could reduce such risks to low levels. � �
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�#�)�א�����������
�(�������?(��Nא��������d-.�'(�
Mא�'Xgو

�%�א�
و������

�)���'�א�����9.��א�
�א	����
وذ����>�*�א��������M���J���+:��.�����3�!وא


م��p���?4א��+�)��������@���0ن��
ود!� ���
G�\��r?�	����)�א<���=���:Kو*���-א��

 Such training centers might beد���Xg'�אن���X4�ن��א���3

separate from international fuel cycle centers themselves, 

to avoid leakage of the sensitive technology used at the 

fuel cycle center.���'�:�
+�3i9(�%��
�!��د��א�)�א����دو����K)�א���א���
Mא���e���9Xא���p�?4�%9c���

�#�)�����دو���Kא�
و��(

�א�?��	�?

 For the same reason, training personnel on theא��!���د

technical work of fuel cycle services, while important, is 

not properly the primary role of an international nuclear 

fuel center. ،��i��1وא�*������Q�2 א����s�0א���J�+:�^i°�א���%��
����(

�Kدو��Kא��!�د� �

�� ��א�����
�وא�����א����א���ص��א�����ج�
و��
�	א��א���אن�א����
�
�
������و.�-א���,+��%�*���(�א�����
�)��'�א&����%���،�#�א��"!����א�
و����
�وא� �

����%��
א��1���341א�
و����
�و�#��#�א���� �2،�و�1	�����0א�+/��
�א�,+�*��
�وא����
 ,��6�KIndeed, there is a need for well-educatedل�א� ����ن��

experienced, and motivated professionals. א!���=�8ن��وא�

�e��
!��N�
e�G�w�9.�K�KWQوא�� �KHow couldא��9�^א��)'�א���+�
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this be practically implemented?א�)�'����و�-�.�D ���Xg'�8ن�


�א��0+��G�9א��D����':F١٧٠EW��� �

١ At present in Russia, it is difficult to educate 

students for subsequent work on the nuclear fuel cycl-

-- �� Kא���+�
٢ –��
*�cא��K 
٣ � J=א�
��Kא� �

&<ğ̂ éÖæ�<^ãÛé¿ßi<<íéÛâ_æ<íèæçßÖ]<l]‚Â^Š¹]< <
ëæçßÖ]<�çÎçÖ]<ì…æ�<Øèæ‚i<ØÛÂ<í�…æJ< <

���
����]Eא��
���09�+��
�
��)���א�د��و1ن8ن�א�,�!��
�<���و������Mد�א�!���א�
��Kود
�kAs a result, interest in nuclear power is growing 

quickly.زאد���
����1<�����
�א����א����0�.1م�*��,�!���
�א�9�و�*�
������	�K�����3*�

אsLא�E�V�b1א���Kد
�cא�د�א���8و�א��^eو�
�tא�su(�،�����ً���-�>�*����<��و�


�وX��]4��sא�+���cن�وא���eא�����������y�b�
א:,�����.��-א�א���9�ع�)��'�א�,�!��
�א.0���

��@��0ن�	�")
������א�
�א	���<�0'�و������א���s�0א�����
�א�9�و�!�,��*�
�y�Q


א������������*�
��
א�sLא��9	�+ ���hE���s)�9=�א1��[����א�,�!�
�א�9�و�Eوא;�د�א��
�وא)�

�
�א�-�!�,+��
�K:'�א�����
�א�
و�� �

�4
و��sدو��Kא��!��د�א��9�و�Zא��|�: �
���������4אن��s�0:�

��د8��gو���
��
���س�Fא��1����א���
�Kא���9��E•������+�+��

�א��و	����gد��Iم�،�وאF8س��E

                                           
  university.orgيمكن التعرف على ھذا المجال بصورة اوضح في   (١٧٠)

http://www.world-   

(•) the U.S. National Academies (NAS) 
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•With the support of the International Atomic Energy 

Agency ��

������وא�|�: �!�,+��
��א� �
م�)�'�א������
�א�
و���:
*�s@iא�
�
�
�T)'�و��
�א��G�s�0����Fن��،�א�-�tא��d-�.�����.����'�(א����y8ع���¼

אن�א�و*�zb1،�א��	��א�9�و��bZج�+Eא��)'�א�Wbא���y8V�b1و����J�+:

�'���(��rאنא�������w�����](�s�����{
���_�i���3*hא�����"u�����P�و�����
����3�]
d
+E�F١٧١E�K� �

 The key questions of the workshop were: Howאن�

can we increase access to nuclear power?��
��?�Lא���sL�?א��
��Wو��
�א����A.�s0א�|��94و���� �

• g�}��'X�
� Kز��د���Kص�א3M�ل�:+�Jא�,�!
�א�9�و
• How can we do so while reducing the proliferation 

risk?�=(�Kد��
��d-.�^(�4א�����X(N�A.��(���]��
�)'�¤����א1MאK� 

Boris Myasoedov, acting chair of the Russian 

Academy of Sciences' committee, noted that energy is 

essential to human development, but fossil resources 

are limited, even in Russia. ������
��
�א�9�و��i+�+��}����4�A�+�و�����0
s0א���
��E��F١٧٢EW(�א�
ول��א�[���
�#��و�� �

                                           

(•) Russian Academy of Sciences (RAS) 

(171) 
Summary by Rita Guenther, Marc Humphrey, and Micah Lowenthal 

WORKSHOP  – DAY 1 Monday, April 23, 2007 

(١٧٢ http://www.iaea.org/NewsCenter/News/2006/assurancesofsupply.html  
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&<^è…^Ç×e
E

١٧٣
D

< <

Bulgaria is a small country with a population of 7.5 

million and very limited natural resource reserves. 

���������X��	د�
��:�Ì��+E�
���y/\�و��+*�A��.�������/+*٥}٧��א����א�د�،�?��0
�)+����ن�
��
������G1א�
����E,א�������א�����
�e�Kود
�k�KBulgaria's experience 

with nuclear technology began in 1955.�8

�א��*����*�c�

�١٩٥٥*+/�����:�م�#��א��9X���e���א�9�و�،�]� �In 1956, the Jointوא

Institute for Nuclear Research in Dubna, an institution for 

education and training of nuclear scientists, was created. 


�#�دو*������9 ١٩٥٦ف��ي ع��ام ���،�و)�	?��
��hא�����
�א�[�����mv��wU}�א�9�و
^��%�א��+���0א�9�و�
��و4�+����K� �

 The first Bulgarian research reactor began operation inאن�


�8א���s���0#�:����م� .1961���*�Z�����/+*�{����m8�s���:�i(و#�:����م�،�8١٩٦١ول�
٢٠٠٠����
�i�iQא�K���א��s�:�i(���]� �The IRT-2000, a heterogeneousא

water-water pool-type reactor (thermal capacity 2 MW), is 

housed at the Nuclear Scientific and Experimental Center of 

the Institute for Nuclear Research and Nuclear Energy of the 

Bulgarian Academy of Sciences (INRNE BAS).F*���
��
��Gא���?

�א)�������������
�#���E)�/����وאط�٢����
��#�����E�}�وא�,�!���
�א�9�و����g��8د


���/+Eم�א��א��+ )INRNE (From 1990-2002, Bulgaria's first 

                                           
(173) 

Internationalization of the Nuclear Fuel Cycle: Goals, Strategies, and 

Challenges\http://www.nap.edu/catalog/12477.html 
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nuclearو��KUi٢٠٠٢-�١٩٩٠*^#�א�����]�
��א,kאول������/+*��
����و
���*��Xא��
����K�� �

�������s0���]4א�אن���/+*�#�

�א�,�!������	��?��
����?�Lא���Çد����Eא���i���]��


�وא1	�����0uא��#���K����iא�,�!��
�����و:��
م�א���������
�א1!����3د����Eא��#Kو�

Regionally, Bulgaria is considered to have a well 

established energy infrastructure, and very good 

transmission capacities.���0�+!NW��4�*�����/+����K
#�)�'�א��
ول�א&��
�s �
�א�����
�،�و�9Eوא��
 It hasو)�'�א���!�=����tאن����� 
�א�א��6ل�א�,�!

an opportunity to become a leader in the regional 

energy market.��tن��X4
�0�+!aא�

�K#�	�ق�א�,�!Lא��fE34�KIn 

2001, it exported 7 GWh of electricity and 14.5 billion 

cubic meters of natural gas.٢٠٠١#�:�م���`c��e�/�وאط�#���٧א
+(�K���������X(�U��(%�)��'�א�/���ز�א�,E�����٥������A}١٤א�?���:
�)��'�א���X*�����و����

Bulgaria is one of the most energy intensive countries 

and one of the most energy import-dependent 

countries in Europe.אن�������
אن������*+/�����+Eא������u�8�'���(�K
���Gوא

(

�و��א�?��!�,+\���*�

אن���א�,�!�
��א�,�!�
�:+��Jوא�دא�����0��4�+Eא��'�(


�Kא1و�*� �

� <^éŠéÞæ‚Þ]< <
Indonesia is an archipelago nation with more than 

17,000 islands near the equator, with over 120 million 

people, and with small uranium reserves. �����?��
و��دو��
��א
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�:+������Jو!�����b�pא1	���א��،��������eK ١٧،٠٠٠)'�X�4�ن�������(١٢٠ 

0
�،�وא�G������Aא����א�����م��?� ��y��KWith its high/\��������)+����ن�

population density and rising electricity consumption, 

there is now a real need for nuclear power.ع�����i4א��=�(
��X?א��
��uXوא��،���*��Xא��w"��	ع�א�i4وא��
�Kد��
��א�A�����*�Mز�e�

Mא
�
�א�9�و!�,+��
� � �K� �
Indonesia's nuclear program began in the 1970's.���8
�*


و��?�����:���م������)��א���9�و�Z#�אW١٩٧٠א� .According to “Act 

Number 10, Year 1997 on Nuclear Energy,” the 

executing body (BATAN) has the right to “undertake 

the nuclear fuel cycle services that could generate the 

nuclear and common industries.” The main objectives 

of the nuclear energy program are as follows:����� و�
?���١٠+ ���ن��!��
9	�،١٩٩٧�
�
�����ن�?*[�ن�א�,�!
�א�9�و��-�i9א���
��tא
F��4ن��*E•�BATAN)Since May 1996, BATAN transferred 

all assets of the plant to the state owned company, PT 

(Batan Teknologi).  (��t���#�D��Mم�?א����א� ��Æد��!���א��Kدو����(


�������)���K?�א���9�و�Zوא��9��3:���א�9�وW��
���?�Lא���Tא
��.Iא�s��u0�4אو�
��!�,�

�
��?Aא�9�و��
���F١٧٤EW�א1 �
                                           

وهو مصمم لانتاج  ). تركيب وإنتاج الوقود(مفاعل لا تصنيع وقودابحاث و  منشأة ) •
ويعمل منذ ايار المخصب للمفاعلات  وقود العناصر المستوردة التي تستخدم اليورانيوم

١٩٩٦.   
١٧٤) The same ref. in 152.(  
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١K short term − statement of nuclear options for long-

term planning �\3 א��V
�:+�Jא� J J�
���bK���א��א���,���א�9�و �
٢K medium and long term − science and technology 

foundation, operation of first NPP on the Java-Bali 

grid, and data collection on uranium reserves��J�+:���V
א��
�s����������)�	?������–א���	����وא�,���Eو¬��=�א��،�����e���9Xم�وא���א��+��

��K:'�א�G����Aא����א���م �
Indonesia (BATAN) has a fuel fabrication facility for 

the research reactor (the Fuel Element Production 

Installation or FEPI).وIndonesia is currently analyzing 

the following initiatives to access nuclear fuel cycle 

services:������G�����?��
و�
)����#א����Eد�א��א�������
��#�������د�א	��
�א��b
Zو�د�א�9�!�א��Kدو�F١٧٥�EW� �

• �����

�א����������
�א�������
�א�9�و���9Eא�������,4�Wא1_���د�����P���L��'��(�Kد����E�
�،�A	٢٥א��و�A��uن�א������٢٠٠٦�K� �

• GNEP (Global Nuclear Energy Partnership): 

Initiative of the US President, February 2006. GNEP 

F��
���
�א�9�و��!�,+��
)���Eد��K)��'�א����L��Pא�W�E���،�A���\(1א�[���א�
�א�������
��E�٢٠٠٦�Kط�� �

• RANF: (Concept for a Multilateral Mechanism for 

Reliable Access to Nuclear Fuel), initiative of France, 

                                           
(175) The IAEA and international community 2006.\www.iaea.org. 
 

  

o b e i k a n d l . c o m



٤٥٤ 
 

Germany, the Netherlands, Russia, the United 

Kingdom, and the United States, May, 2006. RANF :�
F��Tא����Iא�Kد
����(�
،��Eא��3M�ل�:+���Jא��!���د�א���9�و�Z@���0ن)���i�م�¯����

��،�K

�א����X+0،�وא����	א�،�و�و
�?��،�و��8����،�و.��9���'(�Kد��Eو�
����8�،�K
�. ٢٠٠٦ وא��1����א��� �

• ��Kد���E(NTI: Initiative of a non-governmental organization, 

Nuclear Threat Initiative, of Washington DC, September 

2006. NTI .� �
��'����(�Zو�د�א�����9�!�����א��Kدو����(
����b�8
����E��\�������(�
�����	�w�����9.א��������C9

�A?��
و�Iא�W� �
١K Correspondence with the Preamble of the Indonesian 

Constitution: Indonesia will actively promote peace�
��4���א�?"م��J+:9[�ط�*�s0�4�T�	���?��
و��Kא �

٢K Harmony with the IAEA system: multilateral, integrated 

safeguard system consisting of a comprehensive safeguards 

agreement and the Additional Protocol ق���i41א���א��=��(�
����
�
�
�א�-�!�,+��

�����وא�
و���(�C9(�J�+:�°��iMوא�،�Tא���Iد�א
א��C9م�א���

�
����+(�X�(J����+:�
����0��4�!�i4א�������ل�א�@������0�������و4Wوא��
����א�[�����)+
#�>aאK� �

٣K �
�e���1No contradictions with the NPT ���=�(�)!��94�Z8
�
�
�א�9�و�+	Iא���]��
م�א:�K
.��(K� �

٤K Non-discriminatory��
������\rK� �
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٥K Indonesia supports the right of the Parties to the 

NPT to undertake research and development (R&D) 

for peaceful purposes and to fulfill IAEA integrated 

safeguards agreements and the NPT���D��G�
���4�����?��
و�א

����א�[�����
�����Iא�Tא���
�א�9�و�+��	Iא�����]��
م�א��:�K
���eaא����#�)��.��

����א�@���0����������א���rv�'0��>�!�i4אض�א�?��+0�
�،�و�Fא����E�}�وא��,���
�����
�+�	Iא����]��
م�א�:�K

�و)��.��
�א�-�!�,+��

�א�
و������+��
+(�Xא��


���KEא�9�و �
٦K International assurance for developing countries 

(party to the NPT) for long-term, timely access to 

nuclear fuel cycle services (uranium enrichment and 

reprocessing), for their NPPs������

אن�א��9)���+E+��
�0����دو����>
F�A.�|א���]��
م�א1:�K
.��(�#�T���Es����J+:Kא�
�Vא�,� �

� †’Ú
E

١٧٦
D

< <

1�[�����א�b������אن���X4�ن�אول������`�)�J��+:����3و���>�����
��,kא�
��!�,�
���9X��،�
���*��s#�:��م���#�8: �4دد��#�:�s0ذ�>�א�9�و\�]4�
lد�G�p�

 ,After Egypt's ratification of the NPT in 1981ان. ١٩٨٦

it negotiated a number of cooperative agreements with 

leading supplier states to begin the implementation of 

an ambitious nuclear power program.�����3(و��
��Dא�*��
�3��

                                           
(176 )Internationalization of the Nuclear Fuel Cycle: Goals, 
Strategies, and Challenges 
\http://www.nap.edu/catalog/12477.html 

  

o b e i k a n d l . c o m



٤٥٦ 
 

J+:�
:�K

�#�:�م�)��.�
�א�9�و�+	Iא���]��
�����١٩٨١م�א��
���*�`�(�!�،

א��L�?��Kא����ون�)=�א�
ول�א���د�)'�א!�i41�����W:א���iوض�و���#��
�E+�

�-�i94���!���
��Kא�9�و �
Most of these cooperative agreements are of long 

duration and are still vEgypt decided in 1980 to invest 

in nuclear power before its great discoveries of gas 

post-Chernobyl, which brought great relief to the 

energy sector and more particularly to its electricity 

needs.  �����!�����3(א�١٩٨٠#�:��م�����s��E!�
���1	����#���0uא�,�!�
�א�9�و

�א��+/��ز�#���K\E��Xא���[�������1א���*���(�KU��i��������،�s�*��\��]4�
�l���

��N�V8د
�����E+4א���������e���G1א\E����Xd�����z����bIא�J����+:و�
� ,�����ع�א�,�!����
����*��Xא�It was responsible for the uplift of Egypt's 

industries and other domestic needs.��|����*و�V����?(�=����
�����
 �KThis was alsoא��93:���#�)���3وr\.���)�'�א�G1������eא­+��

one reason for the country not to hasten to rekindle its 

interest in nuclear power. ����p�E�	Iא�
�G8���@������3و��ن�.-א�8
����\Eא.����0م������Z
��E41�A��X�����
���
�א�9�و��!�,��*Nowadays, the 

generation of electricity is mainly dependent on the 

use of natural gas and oil. ،���3(אن��F���G���4�sX��]*�
��0
A	�	8��#�i9وא��A��E,אم�א�/�ز�א�

�א��J+:���*��Xא	�����4�KIn the 

year 2005-2006, Egypt consumed 17.3 million tons of 

oil and 541 billion cubic feet of natural gas.�� �
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����)��א�,�!����אن��*������G���0ل�א�Gא���

�#�)�����3�?��`�وא<������
�א�9�و

א��e��'�X�1زאل��،�و��h�*�\X �����0א�����?(،If a decision is made 

to go ahead with nuclear power, it will be to face their 

future electric needs in light of the short life span of 

Egypt's oil and gas resources, as wellذא�)�و�N��¶�¨ذ�!��א����א
�#��(
!�A@ن�#����*�א)��א��X��	�h������
���/��ض��א�?�� ���sEא�,�!�
�א�9�و

�������i9�����A��>אU�1����3א�������0א!�����>�#������*��Xא������e���Gא�
���eא�(
=��<����
��1��N*،�#�)����3وא�/��ز����!�4����������)���3א���i4ق��+����ون�)�=�א��1

 According to the،��:�����م������٣٠
١٩٨٢��Kא�������
�K#�:�����م�

agreement, the United States is to provide Egypt with 

fuel along with a reactor, provided Egypt would return 

the spent fuel to the United States and compensate 

them for it.���K

����ن�א��1�����א�����!�i4"��� وو����
����4���3���\����*
�،�s���:�iد�א������3و!���(��
א��!����د�א�?�����+>�א��א��1���������*�:����د�Kو�����4

K
 �KEgypt then had no problem with such anא�����

arrangement, which obviously reflected proliferation 

concerns.����#�
�y�b�A�	�	8د����ط��!�אدא��א�
Nن�<�0ن�א	��0א��א)

�א��G1�
�	��	�p�E	Iع��, �K� �
� ^éßéÚ…_�F١٧٧E� �

Loss of energy security is a subject of great risk for 

Armenia, which is situated in a difficult geopoilitical zone 

but is keeping its political and economic stability.אن��אن�
� �
                                           

(١٧٧ )The same ref. in 157. 
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�����������9�(�I�\E�������,b�=��>�(����.�
א	��� �א�.���وאI)��'�#����6ل�א�,�!��
���Zوא1!���3د�A�	��?א����

�����e�د.���#�)9, �E��y�KThe impact of 

energy security loss on the social-economic life of 

Armenia can be assessed by the bitter experience 

gained during the energy crisis of 1993-1995.��6ل��אن�
�

���hאE���l\�א�,�!�
�وא1!��3د�:�0�e1א�K��Mא�J+:�#��9�(�8K�� �
��
�0��4Armenia is wholly dependent on outside energy 

sources.���3د��א���(�J��+:�����+�����9�(�8
���e��Qא�
��!�,�KThe only 

domestically produced primary energy is electricity 

from hydroelectric plants and, conditionally the single 

nuclear plant (nearly 45%). �K
�G�א��

�k+������وא�,�!c�9א���A�.
���
���L�(��Xא��
 KIn 2005, a newא�k�'��(�����*��X,�����א�,�!��

strategy for the period to 2025 was announced, calling 

for nuclear and renewable energy. ٢٠٠٥#�:���م� �����°�
�K
�
e�
�c�4אU	م�وא�:�J�Gאم�٢٠٢٥
��	�*���

��א�,�!���
د�Kא�9�و�cא���K

The strategy aims to achieve sustainable economic 

development in Armenia; ����c�4אU�	1א�d-�.�T

� _��N����Dو��4

�א�?�
א)
�#��8)�9���؛����4���א	�� "ل�א�,�!�
�وאI)�'����وא��09�
�א1!��3د


�و94��=�)�א�د�א�,�!�
�א­+��
�،�و<��0ن�א1	���
אم�א����iل����א�د�������+Eא��#
�Kد
cא���
�K�Kא�,�!
�א­+�
�،�و4,����)�3د��א�,�! �

 The “Least Cost Generation Plan for �8)�9�� و<�`

2006” (LCGP) was developed in 2006, with the assistance 

of the US Agency for International Development 
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(USAID) based on the principles of the “Economic 

Development of the Republic of Armenia within the 

Framework of the Energy Sector Development Strategy,” 

which was approved by the Armenian Government.�?��
�,b

���������م���������4�
�����i+X4�s�����!�* ٢٠٠٦) "LCGP (�

�Kא����������:������?�

�����Çد���E(س����	8�J��+:�

�א�
و�������09�+��

�#��?א1)\�����א��09���
�א1!����3د

�!,���ع�א�,�!��
�א��������094������N�'0��>�����9�(�8�
������¬1�
�c�4אU��	?�Z-א���

��
��9�(�Iא�
�(�XMא�h�+:�` وא��KAfter considering a number of 

development scenarios, incorporating gas and oil price 

changes and environmental impact, they concluded that 

nuclear energy is the only option for base-load capacity in 

Armenia.��9א������	�4@0'�8�،���.��
د�)'�א�?���9:�#��C9א��
�*��i
�
���Eא��א�\l\א��وא����وא�/�ز�وא��/K� �

Guided by the implemented analysis, as well as by strategic 

and economic research, the following recommendations are 

made in the LCGP:م�
��Wא���y����א�����
�) LCGP (  و4  �
١K د�8ن����cن�����X4�K
��Gאو��
���
�א�9�و��!�,�����e�K
���
#�:���م���.�Kא&

٢٠١٦�����T�� � ��Z��;decommission the Armenian Nuclearא

Power Plant (ANPP) in 2016 or earlier, as soon as the 

new nuclear energy unit is ready�� �
�א�,�!�
����א�,k�s�/�]�
�
�9�(�Iא�
��) . ANPP(א�9�و �

٢K complete funding of ANPP safety upgrade projects 

and the required investments to ensure safe operation of 

the nuclear plant before its decommissioning�0ل��X���	א
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�s���FANPP�E����������,4�=�	����0uא��א�,+�*�
��@��0ن�	�")
�����א1[���
�
���/]4K��sא­,
�א�9�و �

٣K develop a comprehensive decommissioning plan that 

shall be implemented five years before the 

commencement of ANPP decommissioning and shall be 

based on the provisions of the ANPP Decommissioning 

Strategy approved by the Armenian Government �
,b�=>و
��}�!���
+(��������

�א(�1�9����
�א�,�!�
�א�9�و�,k�����P��Öل�"�b��.-��i94�����

�
*�sE!א���9	�<�Xi4)ANPP.(�� �
٤. determine funding sources for ANPP decommissioning, 

form a decommissioning fund, select the fund's manager who 

will manage it until control over the low risk investments is 

switched to international organizations ��s��
�)�3د��א��0��
_
�<�Xi��)ANPP. (  

٥K develop and implement a plan targeted to resolve 

problems regarding Armenia's ability to finance and 

construct a new nuclear plant by including size and 

allocation issues ������
4?���
�s�G�Tא�[����sא���+ ��
�,b�-�i94و<=�و
�K�
 *�
,k���9*و�s�
��,א(�8�9�����0��
�א�9�و!�K�� �

٦K develop local renewable resources to enhance energy 

independence and ensure diversity of energy sources�
�����א	��� "ل�א�,�!��
�و<���0ن���94�ع��������������

د�Kא­+�����cא�د�א���א���������,4


��K)�3د��א�,�! �
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٧K develop and implement projects that encourage 

energy efficiency, making this sector attractive for 

consumers and contributing to the acquisition of energy 

efficient equipment and devices ���|א����=�و<��=�وi94���-�א�[����
����،�
�?���+X^�،�وא�?��.0
�#���א�K��i��J+:�=c]4א	��
אم�א�,�!

��eIא��وא
��Kא3M�ل�:+�Jא�,�!
�و��K��iא�� �
٨K establish and implement a project to minimize the 

impact of tariffs on consumers with regard to the 

commencement of ANPP decommissioning and new 

nuclear capacityم������������	א���\l��4�'�(�
�Mא��N�T
���وi94��-�)[��وع�
��������
�������E+��
E�������?9��*�^X+���������?א��J�������+:�
#�א&��0��������
�א��iو<�������

<�Xi4)ANPP(א�و��K�

�א� �
�Kא&9�و�
K� �

�،�א�����|����!������ن�א�,�!���
�א����|�������:������hאن����9�(�Iא�
���(�XMא

4

��א&�0�
�א���9�
�(�8�#�9����h���،א:�0��*����
 �NThis/����א����X�Gא�
و��

will allow investments in the construction of new nuclear 

units from other financial sources too.��f����	ص���i������9א�*�#

�K)���'�א�����3د��א�������
�א�V����bIو����-�>�א)���
אدא��������
e�
����
א����و���Gو

�f�����0��

ول�א�9, ����*��Xא�א��s��0�+��
y�iQصא��K� �
 Armenia received an official proposal from the Russianאن

Federation to join the pilot project at the International 

Uranium Enrichment Center (IUEC) at Angarsk. �����9�(�8
 +4`������¢���cא�[��وع�א����N�0م��@�"��A�	א1_�د�א��و�'(���¼���>�:
و<���0'��#�א«��	���>) IUEC( ������3�%�א����א������م�
������א�
و�����א��
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�دون��������������
�א�9�و���!�,+��A0+���?אم�א�
�وא�i41!������א�
و�����
�#�א1	�����
�
����Kא��9�و�Z،�و��E4دل�א����9=�و:"!����א�?��ق������,+���E)9=�א1��[���א�� �

Armenia declared its principal commitment with regard to 

the proposal. (א���א������9�א]�����و8:+��9`��8)U��!1א�א-��t�KHowever, 

Armenia's participation largely depends on its Concept of 

nuclear energy development as well as on the proposed 

structure and operational functions of the Center. � �
� ^éÖ]�‰]

E
١٧٨
D
�  

Australia has more uranium than any other country and is 

interested in selling it. There is increasing political interest 

in the nuclear industry prompted by climate change, 

international nonproliferation commitments, uranium 

prices and Australia's uranium deposits. א���0�.1م���
������א

�����*?����4�%E/����\�א������9 �،��א�?��	�����A#�א	����Uא����*�9����3:
�א�,�!����
�א�9�و
�
� �Australia hasو�
KVوא���1א)���א�
و��
���CMא��[���א1	+�
�א�9�و

much of the world's “low cost” uranium resources and 

there is high potential for future discoveries.���\u�Xא����א�U�	8

�#�א�������H)���א�د�א����א�����م��)��'��i+Xא���
��@i�9א��w���9.א��[�������و

�ً@�
�א�!��(�
�+E �?(�K���א�U	א���ن�א-�`(
! Australia provided 

more than 20% of world production in 2005, and can 

increase uranium exports significantly.��'(��u�8٢٠ ٪��'(
���ج�א�����A#�:�م�a٢٠٠٥א �'�Xgو�،����tم���������
���yد�א��א����א��8ن��4

K\E��
e�
*�K� �
                                           

١٧٨) The same ref. in 157.(  
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��V
��There is increasing political interest in the nuclear 

industry, prompted by climate change, nonproliferation 

concerns, and the high price of uranium.����Z��!א����אم����א�U�	8
�

�،�و4[�
�א�9�و�+	Iא���]��
م�א:�K
.���
#�א��!�*
�:+�y�Jد�א���אً

�:[�������א�����م�#�א������H،�א���Gא�w���9.א��و�
��+*��s��3§م������:+���Jא����א

�Aא�U	1א�%?Gو
�L�9uא��א�
��K•��وط�א���. �
The government is open to supporting an international 

fuel bank as a means of limiting the spread of 

proliferation-sensitive technologies by providing fuel 

supply assurances and allowing the expanded use of 

nuclear power. و�
��(�XMא�
��*��9>��א1	��Uא��:
����K
א��!���د�)?����

��א�����	�?Mא������e���9Xא�������]��
�)��'�א���+��
+���	���Aو�
:��'�وذ���>�

���

אدא��א��!�د�وא�?�0]��+��	=�#�א	���
אم�א�,�!�(N�0ن�>���
 4�D���

�.�-��dو�KThis is a good commercial opportunity.���W���4א�9�و

����K
��e�
������
�y��Challenges will include integrating this 

into the current market, transportation of spent nuclear 

fuel, retention of the ability to enforce bilateral 

arrangements, and maintenance of strict export controls.�
F�G��������*א�ض�<�����J�+:�°��iMא�?���+>�،�وא�Zو�د�א�9�!�א��s ��s0]4

����

�:+��Jא���3(��y�KA full analysis of the implications of 

such a system has yet to be completed. � �

                                           
  ايضاً  تجري حاليا مفاوضات مع الصين)  (•
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� Øè‡]�Ö]
E

١٧٩E� �

אن�ذא�+Eא��'(�s�+!د�
:�'(�K
Gوא�s�א���ج��A+kوא�G�����Aא�Wאز

�\Eم������ Brazil also has nuclear power technology)'�א����א

and is concerned about nonproliferation.Only 30% of our 

territory has been prospected.����'�(�s��و)'�א���!=�אن��fE�34א�Wאز

�#�א������ج�א����א������م�����l"u%�#،�*���^�א��:������0א������٣٠אذ�¶�א��9 �٪��'���(

 In the end, we expect to be among theو�����K�W���4 ����8א<���

three leaders in uranium production. �����s��
�#�א�Wאز��א�,�!�
�א�9�و
��X�Gאًא�����

و�+���	
��e�K%�א� �
�<�+��  Brazil's medium-term vision includes investing 

profits in industrial development, aiming to achieve 

self-sufficiency and “added value” to exports; no 

planned reprocessing (abandoned 30 years ago); and 
development of long-term interim storage of fuel 

assemblies (deferred decision on fuel cycle).�s���א�Wאز

��א����א���م����3�%�)9[�4^��!�V�bوא��]��Kא1 �

��s0��]4The long-term vision includes: continental 

integration and assuring regional supply of uranium 

and (open cycle) nuclear fuel services with full scope 

safeguards.�
�
�א����+�
�א���s�(�Xא+!a��A�0و�א� �������Zא�Wאز�(Iא�
+����

)���א��!��د�א���9�و������Zو�bم�و�����
�א����א��
�א�
و��Kא���F<��0ن�4���G��i�E�=��(

                                           
١٧٩) The same ref. in 157.(  
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+(�Xא����� Brazil's decisions about expandingאن�!�א�א���Kא�@�0

or ceasing enrichment and fuel fabrication are not based 

on the profitability of the enterprise; price volatility and 

assurance of supply must be considered as well.א���s���א�Wאز
=��,�ق�¨3�%�א����א���م�و9y=�א��!�د�4�1 ��م��אو�א���!{��#��6ل�	�4

�J+:س���	א�Am����E�:1א��C9*�-b���'Xو�א���و�����	Iض4 +%�אK�� �
��:
�� The Brazilian constitution calls for peacefulد	������

uses of nuclear energy. s���א1	����
א)���א�?��+0�
����א��א�Wאز

�و�4
�א�Wאز��s)'�א�
ول�א�|��sc?4�H:+����א�Zא��א��������+,�!
�א�9�و

����E�1و������'���(�����u�٢٥�
9���	�Kאزא������D+ �����*�s�����و����-�>�4[������א�Wאز

�9X4���e���א����Kא1��[���א�9�و�Vو,�!
�א�9�و �


א��+�cنא��U]��#�
��
4
و��sدو��Kא��!�د�א�9�و�Zא�K� �

� r×Ö]<l^Â^Ûjq]<íÛñ^Îá^<íÒ��¹]< <
� Committee Meeting #1: June 5, 2006, Moscow, Russia�

��!��
9c+�0ع�א��e١א��Wאن�٥���G�٢٠٠٦���	و��،��X	�(�،K  

� �Organizational meetingCommittee Meeting #2: 

October 17, 2006, Washington, DC ����!��
9c+�0ع�א��e٢א��W
. ، واشنطن العاصمة ٢٠٠٦تشرين ا^ول  ١٧ Speakers� 

� International Workshop: April 23-24, 2007, Vienna, 

Austria, IAEA ��?���ن��٢٤-٢٣: ورشHHة عمHHل دوليHHة  �LZ���*8 ل


�وא�����
�א�
و��
���،������9،�א�09?�� ٢٠٠٧�
�א�-�!�,+K  
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� Committee Meeting #3: October 9-13, 2007, 

Moscow, Russia تشHHرين اQول  ١٣-٩:  ٣اجتمHHاع لجنHHة رقHHم  
.، موسكو ، روسيا  ٢٠٠٧  

� Committee Meeting #4: February 12-14, 2008, 

Washington, DC  مHHHHة رقHHHHاع اللجنHHHHباط   ١٤-١٢:  ٤اجتمHHHHش

٢٠٠٨
0yوא�9,'�א����،K�� �

� ¹]<íÛñ^Î<ØÛÃÖ]<íÏ×u<»<°Ò…^�< <
� Argentina :اQرجنتHHين    Villagra Delgado, Pedro Raul, 

Embassy of Argentina to Australia ���^�9e�v��
0Lא

�א�u�Eא�
���
������
�א�-������!�,+��

�Vא����������
�א�
و�������������Armenia ���������9�(�8��W
Galstyan, Areg, Ministry of Energy of Armenia 

�9�(�8�#�
��Kوزא��Kא�,�!  

�8��W	Uא��� � Berriman, Annette, Department of Foreign 

Affairs and Trade of Australia�
�e��Qא�[�ون�א�Kوزא�
 Hutchings, Ronald, Permanent Missionوא��8�#�K��c	Uא����

of Austria to the IAEA�
0
�1	Uא�����
�Vא�����Lא

�א�u�Eوא�
�
�
�א�-�!�,+��
Kא�
و��  

� Brazil البعثHة : البرازيHل   Guimarães, Leonam dos Santos, 

Eletronuclear 
الدائمة �
�א�-�!�,+��

�Vא�����
�א�
و����s�W+�Kאز  

� Bulgaria �������/+*��W� Stamenov, Jordan, BAS, Institute 

for Nuclear Research and Nuclear Energy�
����(

�א�
�وא�,�!
�א�9�و��E�K�}�א�9�و  
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� Canada : :  كندا  Shalabi, Ahmed, Permanent Mission 

of Canada to the IAEA�����
�9
א���
�Vא������X��
�0Lא

�א�u�Eא�
�
�
�א�-�!�,+��
Kא�
و��  

� Egypt مص�ر   Shaker, Mohamed, Egyptian Council for 

Foreign Affairs ��W�W�
�e��Qن�א��]+��Z�3א��P+א�K  

� Indonesia : اندونيسHHHHHHيا  Hiswara, Eri, Permanent 

Mission of Indonesia to the IAEA ةHHة الدائمHHالبعث

���yندونيسيا لدى الوكالة الدولية للطاقة الذرية Karyono, HS, 

National Nuclear Energy Agency (BATAN) ةHووكال
) .باتان(الطاقة النووية   

� Korea, Republic of :: جمھوريHHة كوريHHا   Cho, Chang-

Sok, Korea Nuclear Fuel Company, Ltd. ودHركة الوقHش
 Yang, Chang-Kook, KoreaالنHHHووي لكوريHHHا المحHHHدودة 

Nuclear Fuel Company, Ltd. وويHHود النHHركة الوقHHوش
. لجمھورية كوريا ، ليمتد  

� Russian Federation : ا^تحHاد الروسHي    Bezzubtsev, Valery 

S., Federal Service for Ecological, Technological and 

Atomic Supervision of the Russian Federation دائرةHال
ا^تحاديHHة ل~يكولوجيHHا ، والتكنولوجيHHا ، واyشHHراف الذريHHة التابعHHة 

و. ل~تحHHاد الروسHHي Bychkov, Alexander V., Federal State 

Unitary Enterprise “State Scientific Center of Russian  

Federation”;Research Institute of Atomic Reactors المؤسسة
 الموحدة
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�����ن�� ���������
����
����و�+
و����
�א1_�د����
�����m8}�א�����i:"��א�-������(
 Ivanov, Valentin B., Member of the State Duma Russianو

Parliament Lushnikova, Liudmila, Institute of Biochemical 

Physics, Russian Academy of Sciences���
����Mא�����0�Xא��
���(�

�א��و	��
��+�+��م�������gد��Iوא�،�������iوא�Myasoedov, Boris F., 

Russian Academy of SciencesوPetrov, Vladislav A., 

Institute for Ore Deposits Geology, Petrography, 

Minerology and Geochemistry of the Russian 

Academy of Sciences א��و���معھد�
��gد��Iא�'�(����e����&א��
��	

��و�+�+��م���?	�(TVEL Zmeyevsky, A., Permanent Mission 

of the Russian Federation to the International 

Organizations in Viennaو��������V
���A�	د�א��و��_"��
�0Lא

�א��u�Eא�
 .المنظمات الدولية في فيينا

� Switzerland ال: سويس��را    Kelly, Julian, Association for 

Regional and International Underground Storage 

(ARIUS) رض� .ARIUSرابطة ا(قليمية والدولية للتخزين تحت ا

: الو.ي��ات المتح��دة   � Ahearne, John, Scientific Research 

Society (SIGMA XI) (جمعي��ة البح��ث العلم��ي  IV و    Budnitz, 

Robert J., Lawrence Livermore National 

Laboratory ل��ورانس ليفرم��ور ال��وطني مختب��ر  Bunn, Matthew, 

Harvard University وجامع��ة ھارف��اردBurns, William F., 

Major General (USA, retired) و مؤسس��ة ك��ارنيجي للس��:م  
Guenther, Rita, The National Academiesالدولي   وا�كاديمية

Humphrey, Marc, The National Academiesالقومي��ة  و  

��א���
�K#�������9دائمة للو.يات المتحدة لدى منظماتالبعثة ال(IאK  
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� International Atomic Energy Agency الوكالHة الدوليHة  
.للطاقة الذرية   

Forrstroem, Hans, Department of Nuclear Energy  

  رؤساء وقادة بعض المراكز النووية الدولية& 


��W����c/P�dوً����z/
�א��Q�"����N"�Iא�'JOPא
/���gא���dא �

١��W������� ��e���" John F. Ahearne "  (١٨٠)  . , Chair, is theن��Tא.�\

director of the Ethics Program at Sigma Xi, The Scientific 

Research Society, a lecturer in public policy at Duke 

University, and an adjunct scholar at Resources for the 

Future.�� �
�� ��،�P�L�������0و�א���/��	���(����*���
�(" Sigma Xi?����>�kو���،

������s�e8�'�(א�د��א���#�F�G�*�

�د���w،�و)?��:�(�e�#�
#�א�?��	
�א���)
�sE ���?א�د�،������وא��א����z���3¨و�،�

�א����i:"��،�و!@������א�,�!��("��	

��
 �KDr. Ahearne served in the US AirوNدא��Kא�?��	����א���)�

Force from 1959 to 1970, resigning as a major. م�
�b�#�
���'�(�KU�iא��#�
�X�
�א1)�� �He has. ١٩٧٠الHى  ١٩٥٩א� �א��א&�

also served as deputy and principal deputy assistant 

secretary of defense (1972-1977), in the White House 

Energy Office (1977), as deputy assistant secretary of 

energy (1977-1978), and as commissioner and 

chairman of the US Nuclear Regulatory Commission 

                                           
(180) U.S. NATIONAL RESEARCH COUNCIL COMMITTEE 
ROSTER 
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(chairman, 1979-1981).�����������
�وز:��?(�%�L���%�39(���@�و��/�sא

�א#�א�E����`�אI*����(�و)����X%���و�����L%�،�)١٩٧٧-١٩٧٢(א����
��ع����!�,�

)١٩٧٧(��

�وز���א�,�!:�?(�%L��#��:@�،�و.��) ١٩٧٨-F١٩٧٧،�و
�����

��++����=����0�c0������sא����������،�وא��א*,���������
�א��د�����X��(Iא�
א&�0�����

��+��9i�ن�وא��+���م�،�����������\(Iא�
���gد��Iم�،�وא�م�א��+��
�� ���
���X��(Iא

�،�
�	
9�+��

�א���9��gد��Iא��و:@�s/و���From 2000 to 2003, 

he served as chairman of the Board on Radioactive 

Waste Management; he had served as a member of 

that board since 1993. نHH٢٠٠٠م ��N٢٠٠٣����P���L��%��39(
������P���+د�)���'�&����ن�א�
���:�J���+:�s���0:و�،�
�������א�[�����i9א��Kدא�N�P���+6

��̂ ��e"��A�;א��9و�KDr. Ahearne holds a Ph.D.in physics 

from Princeton University. �s0§�#�Kא����
�����د�Kא���iא����
�9?��ن�*�
�(�e�'(�K� �

٢��W����G�Q�+وKK?Budnitz?F١٨١E� �

��@���A�+�\*�Pא����������2^א���*��א����!��א���i^א�����W��
������#�8وא���b:���م�����i�����
��(�&٢٠٠٧�KBefore that, he was 

associate program leader for nuclear systems safety 

and security in the energy and environment directorate 

at the Lawrence Livermore National Laboratory.���s�E!و

������L���Pن�)��ون��ذ�>����
(�#�'�(Iوא�
��א�?�")C9��Zو�א�9��(��Wא�


�#�¤�����W��א���P��i)����א����������2���Eوא��
 �KFrom 2002 toא�,�!�

                                           
(١٨١ )The same ref. in 159.  
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2004, he directed the Department of Energy Office of 

Civilian Radioactive Waste Management's program 

on science and technology.�s/��������
���و)��
��(�%��L���%��39(
��،�
���
�א�9�و���0�C9א���{����Eא��%���X(�
���X�
�א1)������0
�א�9�وC9א��
��9c+א�


�،�وא������،�و	")
�א���+��s<+�=�#��6ل����Eא���

و��Kא��!��د���)�9�
�Zو�א��9�KHe has been prominent in the field of nuclear 

reactor safety assessment and waste-repository 

performance assessment, including probabilistic risk 

assessment.��K\E��KWb�hو��
�
�א��i:"��א�9�و("	��#��6ل�4 ��
���)?����دع��و����� 4���������������،��������i9אא����������

�،�א­�0+������eد��J��� +4

Eא��������dא����

�א���eو�د��s����
��(�e�'�(س��������Xin physics from 

Harvard University.د������.�
�(�e�'(������iא��#K� �
٣��W� Jن��/+�/���I�?Matthew Bunn?�F١٨٢E� �

����(�#�

�����*+���iא	����ذ�)?���:���(�Ë�
�+�+���م�وא�[���ون�א�
و����
�Z

�XM�)א.�����د�#��+�
�e�ن��9��K�A��Mא�hum�#א��א���
د�	�!

��،�����+:�K�,�?+��\*א

�وא¨�ذ�4�
�א�9�و�+	Iא���]��
�وא�p�.�aوא�א�9�و
��Zو�د�א���9�!���א��Kودو��
���
م����
��l�K"}�	��9�א�����Kو)?��� �sEא�,�!��
�א�9�و��b


�א��+����م�وא��9X���e������G�،�������E���F`�دو�א����	��	�%����X�������]�?0�
�'��(�z+وא������
��E!א���D��+�������0���K
��L�?�����#�	��	�����א��1������א�����


��א��אد�א�8	+�
�و���Xg'�א	���
א)���#�א��1�����א����
�Kودول�����א��|��9�و
�،�D*����?א��A4�������?وא1_����د�א���
���E!א�(�
�����¬�Kאدא��P�����6�#�����@:
                                           

(١٨٢) The same ref. in 159.  
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�����%���X�2:[�������*����)��'�א���lא�'��(����u�8�}�����4�#�w������،�
�+��	Iא
�
���+�
�א�,�����9iא����
��Fوא�� ��������+E9!�^(����4�<ذ�����#�������K\���bIא�
����#�א®و


�وא��*�',9�	�U�4�`אو]����������h،�و�)٢٠٠٧i���y�#��1�� א��[��א��)�'�א�
��
���e��Qא�

�وא�?��	����� �KDr. Bunn*��^�א��+���م�وא��9X���e�����א�9�و

holds bachelors and masters degrees in political 

science and a doctorate in technology, management, 

and policy, all from the Massachusetts Institute of 

Technologyم������א��+������#�\������?eس�وא�������������XEא��
�����eد��s�����0§
��
������(�'����(�
א�?��	�����
�ود��������א�d#�א��9X���e�������وאaدא��Kوא�?��	����

��e���9X�+��P�	�]4�	�(�K� �
:4  �����, Major General (USA, retired), is a former director 

of the US Arms Control and Disarmament Agency and 

former commandant of the US Army War College.  ولي�ام

?William F. Burns"بيرنز 
F١٨٣E� �

�

����������א��)� �:�L�!ع�א�?�"]��و���
�و�+�	Iא�
�E!א���D*��	���
�(�،
�
��X�
�א1)��*�Mא�
�+Xو<����*[��ن������،��א��iא��#�\i�?)�%�39א�����4

D*�?א��A4����?א1_�د�א��#�Zو�ع�א�?"]�א�9���KHe is a  

distinguished fellow at the Army War College and 

serves on several panels, advisory boards, and boards of 

trustees of governmental and non-profit organizations. ��.و
�����
��*�Mא�
��+X#�א�����0�(�s��(ز�KHe is judge emeritus of the 

                                           
(١٨٣) The same ref. in 159.  
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Court of Judicial Discipline of Pennsylvania.���>�!و�A�
����i+?9*�
�L�@ ط�א��E@�0
�א1X�0+�����������'�(Iא�
�9&��@:�����Gو


�+	Iא�
E!و)�א�Aو�
��Kא� �
���ً������W���������S9�kRUSSIAN ACADEMY OF SCIENCES 

ROSTERم��/d�d
�א�?�د���iא
�و:��� �

١��W���Nikolay P. Laverov, co-chair, is vice president of 

the Russian Academy of Sciences (RAS) and former 

director of the Institute of Geology of Ore Deposits, 

Petrology, Mineralogy, and Geochemistry. ��Z1��X��? 
Nikolay P. Laverov�?F١٨٤E� �

�� ���A���?�L��w�����](��P����L��%���L��
�א��و	����
��+�+����م���،�و����gد��Iא
F8س�E�&א�
������D*���?א����

،�وא������e����&א������0�Xوא������e���KHe 

has worked in and with the USSR and Russian governments 

on a range of ecological problems, particularly nuclear waste 

disposal, and has been a leader in radiogeological studies 

aimed at using the protective properties of the geological 

environment to prevent pollution of the ecosphere by 

radionuclides. وא_�د��

�א��و	�(�XMא�=(�s0:�
א&�0������Fو!


�،���EאU�1א��
�א�?����4����Eא��s��]א��'(�
iLن�*[�ن������P�L�

��{������E�������0א�C90+��

אaدא��K،��و�א&�0�����
�א��+0����������0:��
�����gد��Iא

�א��+�����م�)١٩٨٧-١٩٨٣( �د�א��������2"!�����3�����g��1د������?�Lو��،�#�


�א��+����م�،) ١٩٨٩-١٩٨٧(!\r��	����ن������g��8د�P����L��%���L���%������א
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،�א�?�������
�،�:@�����P��+6א��+����وא��9X���e�����א���*���
�����L���Pو	������

�א�
����א�d#��١٩٥٤¨�ج�)'�)��
�)�	X��#�:�م�eد��J+:�s3Gو

����e����&م�א����+:�����:�#�
�����
�������w#��و،�!����م�*�������{�� �١٩٥٨م�א��
�'��(����u�8�
��*���٢٥٠��������_�P���L��s��0:א��،�و��وא�9[���%���Xא��'��(


�א&����e���:�م+c0+� ١٩٨٩ .� �
٢��W�����Valery S. Bezzubtsev heads the Department on 

Safety and Security Regulations at Nuclear Fuel Cycle 

Facilities at Rostekhnadzor, the nuclear regulator in 

the Russian Federation.����}��?�E?�*س���Z\����" Valery S. 

Bezzubtsev ")١٨٥(�� �
��������?!�P�������L���#�Zو�د�א�������9�!�������א��Kدو��D�0א�������+��'������(Iوא�
א�?������")

)Rostekhnadzor (����'���(�KU���iא��#�s���0:١٩٧٦��J����G١٩٩٩ ��J���+:
�E}א����א��+0
����V�� א��
�	
9.�
8���א��ووא��03���و)�������,4�#��K
��
eع�

�
��� k�'��(��KFrom 1999 through 2003, he,�����א�,�!��
�א�9�و

served as deputy head and subsequently head of the 

Department for Atomic Energy at the Russian Ministry 

for Atomic Energy.م��:�'(�KUiم��١٩٩٩#�א��:�J�G٢٠٠٣  ��s/��
����L�N�Pدא��Kא�,����l�P�L��%L���%39(�����
��
�#�وزא��Kא�,�!�
�א�-���
�א�-��!

�
 ��KIn 2004, he was appointed as deputy head ofא��و	��

Gosatomnadzor (GAN) before assuming his present 

position later that year. � �

                                           
(١٨٥) The same ref. in 163.  
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٣��W�����is director general of the Research Institute of 

Atomic Reactors (RIAR) in Dimitrovgrad.  ندر فHHالكس
�١٨٦" Alexander V. Bychkov "بيجكوف  �

�� ����
��������א�������م��+������0
������m8}�א������i:"��א�-�
#��)RIAR(א�����
 �KAfter graduating from Moscow Stateدg�Uو�/���אد

University with a degree in chemistry, he began his 

career at RIAR in 1982 as an engineer and researcher. 


�)��=������د�K#�א�X�0������،�و*��
����8ج¨�����(�XMא��X��	�(�
���(�e�'��(
�#�
9
	���و*�١٩٨٢���F�G:��م���G�F�RIARE���h4א��9���(��fE�yذ��>����א�
��*

����L��،د��!�����א��������e���9X4�W������0+�������?�L����Kد�وزא��!�����א��Kو�
����+�������?

�e��Qא���
��L��0�Xאد�א��א���
E�����
������و،�)

�،�و���L%�א����e���9Xא��

����9���4�s��E!م���א�����م����:�#�A����Mא�hE��39(�#�h٢٠٠٦ .Dr. Bychkov 

received his PhD from RIAR in 1998 and is a leading 

specialist in the field of non-aqueous methods of fuel 

reprocessing and a leading developer of pyroelectrochemical 

technologies for fast reactor oxide fuel reprocessing and 

production.  حاصل على الدكتوراه منRIAR  ١٩٩٨في عام  .  

 Valentin B. Ivanov, graduated from the Samaraـ�� :  ٤

Technical University with a degree in electrical 

engineering and received his doctorate of technical 

sciences from Kuybyshev Polytechnic Institute.��^�9�����
  )١٨٧(" Valentin B. Ivanov "ايفانوف 

                                           
(١٨٦) The same ref. in 163.  
(١٨٧ )The same ref. in 163.  
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�����
��eد��J��+:�s��3Gو�
���L�*��Xא��
��	
9tא�#�
¨���ج�)��'�א&�)���
�א�� 9���
�<�9X����Eא��
��(�'(�
�9iم�א��א��+�#�dא����
 Kuybyshev .Hisא�

sphere of professional interests includes the nuclear 

fuel cycle and spent nuclear fuel management. ��h����KW�b
����6ل�א�����3¾�א��9����
�و�s0���]4دو��Kא��!����د�א����9�و�Z،�وNدא��Kא��!����د��#�


i9�?א��Zو�א�9��KFrom 1963 to 1998, he worked at RIAR, 

for the last nine of those years serving as its director 

general. يHHف��'��(�KU��i١٩٦٣א����N١٩٩٨��#�s��0:RIAR 
����=��?4�K
 �KFrom 1998 to 2002, he served as First Deputy	�9�א��

Minister for Atomic Energy of the Russian 

Federation. ��'��(�KU��i١٩٩٨#�א����N٢٠٠٢ ��%��L�9�%��39א�(�s/����،
A	د�א��و�_"��

�א���*�� ��KIn 2003, he wasאIول���ز���א�,�!
�א�-�

elected to the Russian State Duma, where he served as 
a member of the parliamentary Committee on Energy, 

Transport, and Communication until 2008.  ٢٠٠٣:�م�في �
�P+��%���
������و
و)��א��و	��J،��א�א�����Wא��
�9c+#�א����%�39:@�(�s/��

9
�א�,�!
�،�وא��s 9،�وא�J�G��1�341:��م��+�c٢٠٠٨����#�s�0���h��8���0�

��وא	%���8س��(Qא
�e����&א����0�Xم�وא���K� �

و)��'�א�����feوG?��%�א:� ���د�Zא�[��A��3אن�.�����1א�[���3�������
���1�������1��������+ug�|ول�א����
���+��
E��?9��*�

�وא)9�����c�4אU���	א�
��s��uא.0����
����������(��

ون��������* ����eא����'��+�0	?�����א���|���
��0+���ن���+�����0אو�)��

�:�'��(�s��(�:�A��	��?وא��Agא����1د�����X�ن����
و�.�A(��� א1)��'�א��s��(א�
�tو
��A4א��E��	1وאK� �

� �
� �
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�وא�,+��%��������������������
�א1!����3د���G�9א��'��(�
����[��8�sXدא��א�,�!��
�א�9�و
���
����
�א�9�و���!�,+��
������Eא��
���Lא�i+��
����א���J���+:�A(����9א�,�!���
�وא�����:�Aא���א


�وא����4[����
�dא�,�!���
�א�9�و�Z-א�����{�����E�"��Zس�א�����د����	Iא�
���i�C9א��|����
��������
��:���^�?_�Tא
���9Xgد:��8)�'�א�,�!�
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(188) Data from OECD (2007)    
(189) OECD and IAEA (2005) 
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FIGURE C-1 Locations of existing and planned future 
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(190) National Academy of Sciences. 
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(١٩١) The same ref. In 176.  
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FIGURE C-3.  كلHHH٥(الش (Planned contributions of 

different reactor types to nuclear power generation in 
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١٩٢) The same ref. In 176.(  

(١٩٣) Preparatory commission for the comprehensive nuclear-test-
ban treaty organization\http://www.ctbto.org/publications/ 
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(194) 

Sources: Data from World Nuclear Association, International 
Atomic Energy Agency 
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