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“nuclear renaissance.” We focus on uranium, the 
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 The US Department of EnergyوG?%�א�� 
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capacity could increase from 2005 levels by 35 

percent in 2015����
���4�
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 ٢٠١٥�and by 70 percent in 2030 (US Department of:�م�

Energy, 2006).٢٠٣٠:�م��٪�٧٠و��F١٣١KE�� �
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world’s electricity.��Hא����#���*��Xא�Today they provide 

16 percent of a much higher level of 1א��������4�����א����م��8
�'��(�\u��X*�J��+:8�V����?(��p���� �����(�����*��X�١٦א��٪��Aج�א�����������)��'�א1

���*��X+��FFsX]١א�EL�����!��D��+א�F١EEKThey contribute about 

2,600 billion kilowatt-4و���9*���?٢،٦٠٠����+(�FkWh�(�� �

                                           
( 130) International Energy Agency. World Energy Outlook 

2007. November, Paris (2007). 
(131 )U.S. Department of Energy International Energy Outlook 
2006, Washington, DC: Energy 
Information Administration (2006). 
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(132 )U.S. Department of Energy International Energy Annual 
2004. Washington, DC: Energy 
Information Administration  (2005).. 
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familiar with the entire nuclear fuel cycle, from the 

mining of uranium ore to the������Zو�د�א��9�!��א��Kدو��s�(���J�+:
�?���ج�)'��Z-م�א��Qא�'(��
*��N��e�9א��#�h(א
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�)��9-����אن�א���� Figure 2?�١٩٥٠,+��%�:+���Jא����א�����م�!��
��4א

depicts the������3�F��sX�]א�F٢LE�����!��D��+(F١EEF١٣٤�Eאلworldwide 

evolution of uranium requirements (dashed line) and 

                                           
(133) Uranium Information Centre (UIC) (2007). World Nuclear 
Power Reactors 2006-07. Australian 
Uranium Association, December 7, 2007. 
(http://www.uic.com.au/reactors.htm). 

/  )٢٠٠٥(رية منظمة التعاون ا2قتصادي والتنمية والوكالة الدولية للطاقة الذ) (١٣٤
  تقرير
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production (solid line)�'(�H=�����8א����#�¬���4,���e���G1א

���+���א����م����c������
�� �KAlthough the first?�,����א��9X���e����א�9�و

commercial reactors�� �

�אIو����cא����":�i8ن�א�began to operate in the late 

1950s, most of the uranium production was used to 

satisfy�8א����
��*��s��0������*�����b١٩٥٠�������0#�8وאC�(م���،�و
�����?4�`�����
aم����
�ل���ج�א����אً�E+4military demand in the 1950s and the 

1960s, as the United States and Soviet Union��E+,����
�#�
��X����?١٩٦٠و�١٩٥٠א�����K
وא1_�����د�G�،F������Fאن�א��1��������א�������
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In addition to these dir��N�
��>a�*����
��א�G������eא���i:"��א�9�و
reactor requirements, and the direct military uses 

already mentioned, much of the��
��X��?א)���א��
وא1	���
�'(�\uXذ��.�����ن�א��DE	�|א��K���Eא����s�bج�د���� productionא1

went into commercial and military inventories—

                                           
(135 )D’Agostino, Thomas .Statement of Thomas P. 
D’Agostino, Acting Under Secretary for Nuclear 
Security and Administrator, National Nuclear Security 
Administration, U.S. Department of Energy, 
Before the House Committee on Armed Services, 
Subcommittee on Strategic Forces, March 20, 
Washington, (2007).. 
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(149) Study and discussions –e.g., the Acheson-Lilienthal 1946 

report on international control of atomic 

energy– predate even President Dwight D. Eisenhower’s 1953 

proposal for an international fuel bank. 
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(150) Decker, Debra and Erwann Michel-Kerjan 2007. “A New 
Energy Paradigm: Ensuring Nuclear Fuel Supply and 
Nonproliferation through International Collaboration with 
Insurance and Financial Markets,”Harvard’s Kennedy School 
and The Wharton School, March. 
(151)Meier, Olivier 2006. “News Analysis: The Growing 
Nuclear Fuel Cycle Debate,” Arms Control Today, November. 
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 روطة بالموافقة على إنشاء الوكالة الدولية للطاقة الذرية من المخزوناتالأموال مش (•)

 اليورانيومتها من مليون دولار من أموال أو ما يعادل قيم ١٠٠بمقدار  وزيادة إضافية

المخزون حقيقية  كانما إذا  و في الفترة المقبلة) مطابق % ٢٠٠(المنخفض التخصيب 
الى تركت  هذة الاموركل  ، وشروط استخدامه  أو افتراضية ، وكيف يتم التحكم فيه

  .الوكالة الدولية للطاقة الذرية وأعضائها

  .٨٨٥قانون الموارد البشرية  ضمن لجنةِ مجلس الشيوخِ   (١٥٢)

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



٣٢١ 
 

��
��:���K�eא�������
�א�
و����:
��� 
���094 ���2��lو�
���¨��3�%�א�,�!��
�א�9�و
	�E?*���#��EE%�א��
�sbא�?��	�Aوא��|�)�'�א­��s�0אن��X4�ن�����א����א���م

���c�����\u����ºא��!��د����,�4�����e��Z8��sא)
אدא��א��!�د�א�9�و�Zא�93=�אو����

�א��T�3(�Z�!�د�א����א���م�G"y�
���X(�*ول�

�א�[>��
�Vא���GK 

��������KU���
�+���
�G��(ن���X���K
�-א�;%�אن��4����א�@��0����א�1��

�و�������א��!���د�א���9�و�Zوאن�4�1 �4����3+��>�א�@���0����:+���Jא&���������4���

���s�E!�'�(م�������+9��D=�¨3�%�א����א����� ��
�א�Qص�*������
�א�-�
�
�0�א�������\� �s��@�8و	���+
و�Kא�
و�����@����A��.ل��"��b�'��(�
����E���4)^�א��


*���
 4sLא�sbدא�'�
و}�א��Z��Ç����£א��C9م �+0��دG�
��G�#K� �
�
G�0ل�وא�Gא�w�9.و�،
]!�9(���4�H�����0>������8�hن����'(�

م�א� 
��Kא����
��+[�����)�'�א� ,��ع�א��Qص�א��-�'��Xg'������א	��
א�و.�
�,���ق�������J��+:א���������Kدא�Nא��#����6ل�W��Qא�Aس�א��������	Iא�א�(
�� �8ن�


א�אن���X4�ن������Kوא	��=��e�A����E,א�����)^����و)��'�א��Kد���:Nא�����)^�و�
:�9��y

�Wوذ�>�1	�p�Eא�����
،א����d-t�fא��0 J� �


�#�א�����و��،�:�9�y�W��8�fEy8א�א� ,�ع�-.���=�(�H٤}���٣����1ن�دو���+��4
�4�+���ن�دو�����1���N�
���>a�*�،�^(אدא��8!?��ط�א������#��א����b#�א�?9
�א

��0u�	1אدא��א��N��٢٠٠٤م����F١٥٣EK 

                                           
(153) Mills, Evan and Eugene Lecomte. From Risk to 

Opportunity: How Insurers Can Proactively and Profitably 
Manage Climate Change. CERES Report, August 2006. 
Boston, MA. 
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Nuclear power engineering development is envisioned 

as an integral part of the Russian Federation's energy 

strategy, and Russia is now taking several steps to 

                                           
(154) Michel-Kerjan, Erwann and Burkhard Pedell  . “How 
Does the Corporate World Cope withMega-Terrorism? 
Puzzling Evidence from Terrorism Insurance Markets,” 
Journal of Applied Corporate Finance, 18: 4 2006, pp. 61–75. 
(155)  Decker and Erwann the same ref. in 104. 
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further develop and expand its use of nuclear power. 
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 The strategy for nuclear power engineering development inאن�

the first half of the 21st century is based on the following 

principles: nuclear fuel breeding, comprehensive safety, and 
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 Projections vary, but energy demands in Russia are ـHـ 

expected to increase by 50 percent between 2006 and 

2016, and rise to double the 2006 level by 2020.��'���E4
 Kא���!����
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electricity is expected to grow more slowly (rising 50% 

by 2020, and 100% by 2030, compared to 2005 levels), 

but still steadily and strongly. The Strategy for 

Development in the Russian Nuclear Power Sector from 

2007 to 2015 provides for implementation and growth of 

several federal programs, as well as enacting of the law 

on restructuring of the civil branch of the nuclear power 

sector, which was passed in early 2008.����*��Xא��J+:�%+,א�
sX]*��09����د����K)'�א���!=�8ن��*�Z£�א��ل�:��م����٪ ٥٠*,��+m٢٠٢٠��،
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Corporation is now established and establishment of 

Atomenergoprom is to be completed in 2008, thus 

incorporating all parts of nuclear manufacturing 

cycle, from uranium mining and enrichment, reactor 

design and construction, and power plant design, 

construction and operation.م��4�	و��
�[����*��G�����4 ��م�������
�P�	�4و�
���?�Atomenergoprom?*�א)����و�Z-א��א��e8�=�¬�s0]
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�وא��03���وא��[�� �

����J�+:����	אً�#��و\uل������ Nuclear power's contribution toو

the energy strategy can be achieved through several 

investments for near-term and longer-term results. 
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�و_ ����Dذ���>�)��'���b"ل���#�א)?���.0
�א�,�!��
�א�9�و�c�4אU��	

                                           
١٥٦) Decker, and Erwann the same ref. in 109.(  

(157) Alvarez, Robert. U.S.-Russian Nuclear Agreement Raises 
Serious Concerns. Bulletin of the Atomic Scientists. 16 June. 2008. 
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�	��א��و��4���אً�����א�,��sوא���G�J+:
�����A�	א1_��د�א��و�Dوא���
�c�4אU�	1א�d-�tIn October 2006, the 

Russian Federation accepted the Federal Task Program 

“Development of Russia's Atomic Power Complex from 

2007 − 2010, and to 2015.” This spelled out the directions 

of nuclear power development into the future: (1) 

development of nuclear power capacities, (2) development 

and renovation of fuel cycle capacities, (3) development 

of capacities on management of spent nuclear fuel and 

radioactive wastes of nuclear power plants and 

preparation of nuclear reactors for decommissioning, 

and (4) transition to innovative nuclear technologies. 

����)��א� ٢٠٠٦فHHي تشHHرين اQول �*�J��+:��Zא1_���د�s��0��?������,4�=��06
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�א��و	���(�XM0+�`�א:��%��-For very nearو:+��Jא��
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term results, the current set of nuclear power plants can be 

maintained and operated more effectively, including 
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upgrading and extending the lifetime of the operating 

power units; increasing their efficiency and maximum 

utilization of capacities (load or capacity factor); 

Mא�

�א�0�:�
�)'�k,���א�,�!
�א�9�و���F�G�'(������+�/�]4و��������y
���������A�>אU�1א�����0א�
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����و*0��34�����9��و�s��(�:�Eא� ����,k��Zو�د�א���9�!���وא�
i9א�?��+>�وא��
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�#��و	����
�א�9�و!�,+�?��F�sX]א�F٣LE��!�F١�EE�f>����
�0L� א!�=�א��א��

��� K?�Beginning inوא��,��������t#�א�?��� ­�sE,�����א�,�!��
�א�9�و

2007, each year Russia plans to initiate construction of 

at least two nuclear power units with a combined 

capacity of about two gigawatts electric (GWe).  داءHوابت

�[����אو�4[���
������ ٢٠٠٧من عام �*�A�y�4�
���ن�אQ,��א��و	��
�א��<��:
����s�!Iא�J�+:�
9�	�s����̂ 9�lא�����
��
א��א�,�!�
�א�9�و�Gو�'��(��̂ 9��lא�
�وא��|�4���

��X�AL�*وאط�����)GWe(،�¸�d��1و*�-א�א�,���A�	א1_��د�א��و�
pوBy 2015, the Russian Federation plans to invest 

approximately 1.5 trillion rubles in the design and 

construction of new NPPs.ل�:�م��+G٢٠١٥ ����p�� ����(���0u��	1
�'(١.٥����9Eوא����4�+��ن��و*�s#�א��03�­��, )NPPs()١٥٨�E�KIf this 

                                           
١٥٨) Alvarez, the same ref. In 111.(  
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schedule is kept, 10 new nuclear power reactors with 

an installed capacity of 9.8 GWe will be put into 

operation by 2015, raising the total nuclear generating 

capacity in Russia from its current level of 23.2 GWe 

to 33 GWe.ذא�و�N���	ول�א����)��0�2.��-א�א
*��J��+:�°���i�G1.��-א�א&��

א� ��Zא����1א�09
�(�'(�V��?�١٠א����
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�א�9�و!�,+��K
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�א�9�و���4�J+:�K�
�:�'���)GWe( 06٣٣�ع�א� 

����Ì���Eא��A���Mא�dא�( ٢٣.٢)?��GWe( KThis would increase the 

nuclear power share of Russia's nuclear generating 

capacity to an estimated 18.6%.�������
�3G�Kد���و.�-א�)�'������hز

�#��و	����
����pوא�,�!
�א�9�و� �
�א��)���
�א�,�!
�א�9�و���4�J+:�K�
א� 

١٨.٦ ٪ .Beyond 2015, the plans are even more 

ambitious: construction of between three and four 

nuclear power units annually.   ١٥٩( ٢٠١٥بعد عامEK� �

�و�8*�
�*�0���u�8��,bsu0�4���G.9+>�وl"l�^*��(���9E

����9	�
���و�

א����!GوBy 2030, the goal is for nuclear 

power plants to generate 25% of Russia's electricity. 

mل�:�م��٢٠٣٠+ �

�T)'�ذ�>�.�������t٢٥،�وא�٪��#���*��Xא��'(

)'���و	��� kK?�)Figures C-2 and C-3,���א�,�!
�א�9�و

                                           
(159)Alexander Bychkov Internationalization of the Nuclear 
Fuel Cycle: Goals, Strategies, and Challenges2008. 
http://www.nap.edu/catalog/12477.html   
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illustrate the planned growth.�!��sX]٥(و ) ٤( א�(�L�D�+(
��!�F١�EE�  With such significant .١٦٠�<�f¤,��א�09�

expansion of its use of nuclear power, Russia has 

concluded that it should develop a systematic solution to 

problems concerning spent nuclear fuel and radioactive 

waste.� �

����٢٠٠٧#�8وא����b:���م����yא����
���?�Lא� ���א�א��א���'��(�
���
א��

sE ���?(د�#��*[���ن��!���دو�א��א�����	و�KFirst, it was decided that 

MOX-fuel production would be based on pyroelectrochemical 

methods and vibropacking moving toward closing the fuel 

cycle with compact, dry technologies for recycling spent 

nuclear fuel and simplified technologies of fuel-pin 

manufacture, developed at the Research Institute of Atomic 

Reactors (RIAR). د�א�ج�و!�������
�א�����+��:+��I�Jوא:���0
�!���א��א���?�
�%���	8Fpyroelectrochemical وvibropacking �E��<�-�*�^�c�(

�4
و���א��!��د�א��9�و9X�*�����Z���e���א&��
�دو��Kא��!�د�����אr"ق�Kد�:a

�وE4?����4 9�����9�34�=�א��!��د������i9��?١٦١א� .The goals for the 

closed fuel cycles under development are: minimization of 

expenses for spent fuel recycling, fuel pins refabrication 

and waste treatment; minimization of radioactive waste 

volume and complete recycle of minor-actinides for 

transmutation in the same system; exclusion of pure fissile 

materials (plutonium) from recycling technologies; and 

arrangement of all procedures in remote systems.�� �
                                           

(١٦٠) Alexander ,the same ref. In 113.  

  RIARالمفاعلات  /عهد الأبحاث الذريةم   )١٦١( 
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Specific steps the Commission recommended 
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(١٦٧ )Graham Essen "Strengthen the global 

nuclear regime: the role of the 

International Atomic Energy AgencyÆ". 

2008. 
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Strengthened safeguards. The Commission called for a 

wide range of steps to strengthen safeguards, urging 

that all states adopt the Additional Protocol, and 

ultimately that states agree to an "Additional Protocol 

Plus" allowing the IAEA to inspect sites related to 

nuclear material production technologies (such as 

centrifuge-making plants), giving the Agency the right 

to private interviews with key scientists, and more.�
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• Stringent global nuclear security standards. The 

Commission urged that "states should negotiate 

                                           
•

هو عنصر أساسي في تعزيز )  ٢٠٠٩ كانون الثاني  ٦في (البروتوكول الإضافي   
قدرته  فان من دون بروتوكول إضافي و قدرة الوكالة على الكشف عن الأنشطة النووية

  :ويركز على .جداً  محدودةستكون نووية ال والانشطةلنتائج على استخلاص اا

  .مزيد من المعلومات على الالوكالة الدولية للطاقة الذرية ينبغي ان تحصل  -

  . الحصول على مزيد من الحقوق لمفتشي الوكالة الدولية للطاقة الذرية  -
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binding agreements that set effective global nuclear 

security standards," tough enough to ensure that 

every nuclear weapon and every cache of plutonium 

or HEU worldwide was reliably protected against 

the kinds of threats terrorists and criminals have 

shown they can pose.�Zو�א�9�'(v��
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• New nuclear safety standards. Similarly, the 

Commission emphasized the critical importance of 

stringent safety standards applied everywhere, and 

called on states to enter into binding agreements to 

implement effective safety measures and to allow 

international peer reviews of safety at all their 

nuclear power plants.�K
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• New steps to control the fuel cycle. The group called 

on the IAEA Board to approve an international 

nuclear fuel bank without delay, and called for a 

continued push toward more multinational or 

international control of enrichment and reprocessing 

facilities, with the ultimate goal of bringing "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."د��!�א��Kدو��J+:�K�,�?+��K
�
eא���,bK 
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• Stopping black-market nuclear networks. The 

Commission called for greatly expanded international 

police and intelligence cooperation to stop black-

market nuclear networks; a stepped-up effort to help 

states implement their UNSC 1540 obligations to put in 

place effective export controls, border controls, and 

                                           
  فصل سابقتم الاشارة اليه في   •
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transshipment controls, including having the IAEA 

develop model legislation that states could draw on; 

and beefing up the IAEA unit devoted to tracking 

black-market networks, giving it more resources and a 

broader mission, not just to inform IAEA safeguards 

but to help states "shut down these networks and 

find and fix leaks in their control systems."���T�� �א
��XE���
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القرار  بمثابة أهم فرصة أتيحت  هذا يعد ٢٠٠٤نيسان  ٢٨في  ١٥٤٠صدر قانون   •

الخطر بالقدرة على الالتزام بمعايير عدم الانتشار  إلى الآن لتزويد الدول الواقعة في دائرة
ووضع القرار أسساً عالمية لإجراءات حظر الانتشار النووي وطلب من ،  النووي العالمية

تجريم عمليات " جميع الدول بـِ  ١٥٤٠ويطالب القرار . الالتزام بها فوراً  دولجميع ال
النووي، وسن تشريعات للرقابة الصارمة على عمليات التصدير، وضمان سلامة  الانتشار

نقطة تطالب جميع  ١٢ويتضمّن القرار أيضاً ". الحسّاسة ضمن حدودها  جميع المواد
  :الدول ب ـِ

 نين فعّالة مناسبة تحظر على أيّ جهة غير تابعة للدولة صنعاعتماد وتنفيذ قوا" -

امتلاكها  الأسلحة النووية أو الكيميائية أو البيولوجية ووسائل إيصالها، أو حيازتها أو
   ." أوتطويرها أو نقلها أو تحويلها أو استخدامها

   ."تدابير فعالة ملائمة لتوفير الحماية المادية"وضع وتنفيذ  -

   ."للحد من عمليات التهريب المحظورة" بط الحدود وتطبيق القانونبذل جهود لض" -
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• Broad steps toward nuclear disarmament. The 

Commission made the point that getting political 

support among non-nuclear-weapon states for new 

nonproliferation steps would require arms reduction 

progress, and called for a broad disarmament agenda in 

which "early steps" would include "deep reductions in 

existing arsenals; removal of all nuclear weapons from 

quick-launch alert; transparent security and accounting 

for, and reductions in tactical nuclear weapons; 

verifiable dismantling of excess nuclear weapons; 

secure and verified storage and disposition of all 

plutonium and HEU not required for remaining military 

purposes; ratification of the Comprehensive Test Ban 

Treaty; and a verifiable global treaty ending the 

production of nuclear materials for nuclear weapons."�
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  ".للرقابة على الصادرات الوطنية وعمليات الشحن العابر" تشريع ضوابط  -

  =وقد فرض هذا القرار على جميع دول العالم مطالباً بأن يقوم الجانب -

 

  .باتخاذ إجراءات لمواجهة الانتشار النووي المزوّد -= 
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• A major boost in the IAEA budget. The Commission 

made clear that with the amount of material under 

safeguards having increased more than 10-fold during a 

period in which the IAEA has largely been confined to 

a zero-real-growth budget, the IAEA needs more 

resources to do its current job — and would need still 

more to carry out the bigger mandate the Commission 

envisioned.�
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���A���MאThe Commission called for a one-time €80 million 

($124 million) increase to pay, among other things, for 

refurbishing the IAEA's safeguards lab and beefing up its 

emergency response center, coupled with increasing the 

€289 ($448 million) regular budget by roughly €50 

million ($77.5 million) each year for several years 

(roughly 17% a year).���*8د���
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• Stepped-up support for nuclear energy and nuclear 

applications. The Commission called on the IAEA to 

expand its efforts to help states building nuclear 

reactors for the first time establish appropriate 

infrastructure to ensure that this will be done safely, 

securely, and peacefully.�����
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encouraged the establishment of international waste 

repositories and fuel-leasing and reactor-leasing 

programs, so that every state using nuclear energy 

would not need its own waste repository.א��و��c�]���J�+:�=
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group also called for an expansion of nuclear R&D, the 

establishment of multinational partnerships that would 

offer small, safe, and secure factory-built reactors with 

comprehensive fuel services to developing countries.�
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states do not have a nuclear reactor and see help with 
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nuclear applications as the main benefit of IAEA 

membership, the Commission also called for expanding 

the IAEA's technical cooperation budget, while refocusing 

it on applications that would have the most benefit for 

improving human well-being, and developing an exit 

strategy for each area of cooperation with each state — 

that is, a strategy for enabling the state to carry on without 

further assistance.�K�:
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