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A.1 Is it feasible and effective to establish international nuclear (S<:
fuel supply centers as an incentive for countries not to develop indigenous
23S s Ll Alad A0l (5558l 2 N S) e ¢S5 ) enrichment facilities?
&._\:\.;.aiﬂ :\:uja}j\ L@.ﬂ.ﬁm ﬁ# emd u\ﬂ.\ﬂ )é\;_j Lﬁj}dl Jﬁ}l\ Q\J\JAJ J:\s)ﬂ
248 5 S e elddl LalaiY) buw g M labada (B9 (S e Llls 2 gy 9 0 g0l ) 5l
; A G
2l a5 Lall) £lS,E0 " 581 5all Gll3 (e sas ] "Urenco” S s AS il e
iy s Jala el Hall cu il e (Joaady (Baadall A Sladll
New partners to Urenco, France«" s S sl 2 jhall Lia ol €5 o1 30 jlalisy
Livand the United States, will not have access to the technology.
d}aﬂ\?éwulcﬁm\ QQYJ\}M} c)S.\.\JjJZ\S‘).CﬂJJAM ;\S‘yﬂ\
L sl Sl o3 () ey

Eurodif operates a facility in France, and its partners (Belgium, Spain, and ¢
until 1974 Sweden) 1 obtain enrichment services from the Eurodif
facility; while the partners serve on the decision-making board, they do

A3 not help operate the facility and have no access to the technology.
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Russia is establishing a center at Angarsk with joint ownership by other
countries, similar in some respects to the Eurodif approach; in particular,
foreign partners will not participate in facility operations and will have
2 s 28 S e elid Je L 55 Jead no access to the technology.
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has said that joint facilities for other fuel services could be set up on its
Glaadl) 5 (381 yall cLAS) dpalSa) Je L 5y <88l 5 5 territory in the future.
Siiaall b Ll ) e (555l 25850 (5 AY)

In 2006, the French nuclear group, AREVA, 4msill 43 55l de ganall o
entered into a joint venture with Urenco, the joint British-Dutch-German
uranium enrichment centrifuge consortium, acquiring a 50 percent share
of ETC, the Enrichment Technology Company, which comprises all of
Urenco's centrifuge design, manufacturing, and related research and
to Silia g g pda b Ay " AREVA" Byl ¢ o1 ale development.
o smad s QS5 3L 5 &y ail pel) iy ) AS el ¢ Sy 53 A58
‘_g de saaall sda Jaxis (Yo daa Je Jpaall ‘?ﬁjbﬁj‘ Cua Al
Despite owning a 50 percent share of ETC, France does not have a right-
das Ul (e a2 1 Jde 5 to-access to ETC's centrifuge technology.
(38 a3kl a5 e Jpaall Ga L pad Lud i o Y (e
ETC is providing centrifuges to AREVA's new enrichment facility,
Georges Besse 2, located in Tricastin, France, and to the National
Enrichment Facility (NEF) located in New Mexico in the United States,
led by Urenco.
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The center will be a commercial organization and operate as an open,
joint-stock company supervised by a joint advisory committee (with
daalune 48 50 5 dAa gt dntaia JSG Jamy s <Ly LS| AEA representation).
ASU A gall ANS 5l ae AS yilia 4y i) diad lgale o 05 S jida

All countries not pursuing the development of weapon-related sensitive
nuclear technologies and meeting all nonproliferation requirements will
e Iu5a be eligible for equal, nondiscriminatory IUEC membership.
Gl o) S 5 A laall 4y 5 5l Aadu W) kil ad) adey (Al aves ol il
Al AalaY) las) laa clllaie e Al gy dlaiall

Russia maintains national control over the material, and export Jaas

regulations will be developed to guarantee shipment of the material to
any participating state at their request, or to other states at the IAEA's

sl gy a5 ¢ paaill A5 3 sall 38 e 3 skl e L) request.
AV Jsall ) o el Je eliy A8 jLia A 0 Y o) sall ad (lanal
A Al AaUall A sal) S ) lla

Participants will have no access to Russian uranium enrichment J &~2 ¥
Al Lia S8l e J guaall (S jLial Ml 40 ] technology.
.eﬁ-"‘)ﬁh il

Enriched uranium should meet the requirements of nuclear power stations
cadall o gl 5l Al ) & for nuclear fuel for participant countries.
A gall (g g 5ill 2 68 gl LY 45 4ill A8l Cildasa Cilaliial il

The political, economic, and technological _s—=¥! F33Y o) o
advantages to IUEC membership should outweigh the drawbacks of
4B 5 duwliidirefraining from full nuclear fuel cycle development.
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On May 10, 2007, the head of the Russian Federal Atomic Energy (s* ®
Agency, Sergey Kirienko, announced that five to seven countries had

A0 )l iy y le) Yooy LY expressed interest in joining the ITUEC.
Cuoel B Jandans ) dued o San S e e 3 M A8 4 5 )
IUECThrough the signature of an " =) alasai¥Wl Lealdial (e
intergovernmental agreement on that day, Kazakhstan then became the
ol &y 8 o e S 3ld) e« 6l IS (e"first joint member.
oo Baoel 38 Ll Sl s Liseyl 5 & jliis gme Jl sl (s 518 o)
alacail Lealaia)
358 gl 5,y Al S0 pe ellidly skl (Sadll e ()5S Jiiadl 8
= 8 s dadladl 5 cp Al s Joshall ol (e Led ey cllgial (555430
s 98l 5 )50 Loa sl i€y sl g gy o) 3 ,Sial) e Ll aladi
RN
Russia is discussing with IAEA a mechanism enabling s
shipment of material out of Russia at IAEA request, which might contribute
4] pall WS 61 aa L 5 5to a broader IAEA structured assurance of supply.
alb bl Jde Lus gy e A sedl Lind e oS 00 alag) Jow 45 a8l
ol gal) RIS I 3l s 5 (3 AlY) o20 pgeas 85 el A1 3R Al ) NS )
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Sgg.iJl JUiriiVl gio J4Uirog 3gdgll slaol j4lpo puili

Badaiagl Al S o) g 31 el 02l (35S0 Ol (5 mall e ]

Urenco, <& ¢y Jlaill Bandl (3 € o0 )il Ll Ll ) cad o sl
for example, is a multinationally controlled enrichment enterprise that
provides enrichment services both to its partner countries and to other

haad (Sl JUal) Jus e S5 ) 59 4S 14 countries on a commercial basis.
o JST Al )l andlg o il y gl cadil e g plia (& Joall (e 22 ledle
O il (8 a8 giall a5 (s lad il Je AT Olalas @S 53 lal)
Indeed, if an c@.\“ u»é_'a A;.c dAaj u_t\_m_mj\ 32 1l Z\JAJJ\ )'S\JAS\ (e ).135
existing nationally controlled facility were converted to multinational or

Lo g yfAabind) bl Hall S e (\)
http://pircenter.org/index.phpfid=1976&gfkey=chronology.
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international control, its role in providing enrichment services
internationally might be much the same as it was before.

Fuel supply centers are one of several possible options for S|« (|
GlbA B (e Baal g o 38 Gl sl Jassurance of supply of nuclear fuel.
DB e apdilale &8 gl pudd & S35 sl 0 g ol Cilalae ) Jlaal A5Ska
Al 4] gal) 8] jall sl AalE) 5 (g5 81 JLEEY) Hlhaa acal dsal) adisll
2l sl

IAEA Director General Mohamed ElBaradei and a working group ¢
of the IAEA Secretariat submitted to the IAEA Board of Governors in June

2007, a report titled Possible New Framework for the Utilization of Nuclear
Energy: Options for the Assurance of Supply of Nuclear Fuel (IAEA,
2] gl IS S a5 Jalall (50 5l 5 e 3l ) deae DS Sl uaall 20074).
YooV Ol s B A adlaad bl LY (daal ) ged 4y A 48 Ul
Olaal LAY 1 o5l A8l 8 ayas Ua) aladin AalSal" () siay | 5
.The report lays out a multilayered and multilateral (')(cs 550 258 sl <lalag)
approach to assuring supply of nuclear fuel against political disruptions. 5
“The risk of such disruptions might dissuade countries from initiating or
expanding nuclear power programmes and/or create vulnerabilities in the
security of supply of nuclear fuel that might drive States to build their own
national enrichment capabilities with possible additional proliferation risks”

rObaal Gl Y aaiall medll s ) sasy 5 (IAEA, 2007d).

138 2ma g cApu o) Sl plaa W) ClE o) B s g gsill 3l 0 )6 (laa e
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AUl sl 0@ gl Cilalaa) el A Caraz Lalis (3la; )yl o2a
Al 5 o 03l ) sal) Cupem 381 Aalal) ik gl gl 508 oy ) Jgal) pdyy o8
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Incentives, by definition, reduce rather than eliminate the ) ‘eﬁﬁ\);,-ﬂ\

risk of a determined nation developing domestic enrichment facilities
for reasons of national pride or seeking nuclear weapons

Gilalas) (e A e ag pe g A8 6 g0 Glilaia a8 4 1)), capabiliti
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b 3V a5 opmgyrdleda il )l Jsal) @l pdl s I Jslall g Jilag)
While it cannot be assumed that a L3 ) (Sa 4 gall (8 ) ) e )
nation rejecting such offers aspires to nuclear weapons capability, the
availability of a mechanism for assurance of fuel supply undercuts that

particular argument and strengthens suspicions that the country may
be trying to develop the option of a nuclear weapons program.

Al Sl Y e gahag
Oordgdaall Canaddig i iialigag Jl Clilae) Glaal L0l jigh e
siAalul malir Jha sk I el 083 8 Al oy o K
Mechanisms other than assurance of fuel supply, such as2¥ 4 slaa g

nuclear fuel leasing with spent fuel take-back, may be possible and

could prove to be significantly stronger incentives against developing

e A W enrichment capabilities than assurance of fuel supply.

ey a5l 2l Jid g o 55l 2l als Ja 58l Cilalas) Glasia

258 0 Clalaal Clasa s a sl ) sall Canadd ) )38 (e (5 681 80 g

The United States and Russia are also working on forms of (= JS ¢
assistance such as infrastructure planning and development, financing, and
linkage of reactor supply as deterrents to developing enrichment for now.
Al il 8 sacluall Je Loagl Joad 4503y L 59 5aa3all L Y )
Cadi ki g1 49 gill D lelall 3 ) ¢ day g oy gaill 5 cApaiill g Jagladsll
As a current example, although not a leasing .c») A1 < ol 4 & pil ) gl
agreement, Russian supply of nuclear fuel to a nuclear power station in Iran
O el (33 3 sa 5 aae e a8 Hby JUall Qs Sle s is carried out on the
byd Je o ) A A sl ABUall daadd 5580 268 6l A 5 )l ol
Mgy ol 2851 s il

O Assurance of fuel supply can itself mean several different things.
e JIE LY sae dalida sl el ol oS 3 a8 o 68 o)) calalaal cililaa
Reactor <lalawdl ¢ Lhiil ol i (e o) dpalindl i) oY) hlae
operators already use a variety of mechanisms to reduce risk of interruption
of supply, such as backup contracts with different suppliers and stocking
¢Je Wall Juxi3 fuel reserves to assure themselves that fuel will be available.
gl Hhlaae e Ll @bY) (0 de giie de gana aladin) md yi a8 Jadlls
A8 gl clbdalial (A (o) seldl Calita ae 258e Jis dydalial ol
Indeed, the IAEA working group on assurance of fuel supply established

-ov.



early on that any proposed mechanism for assurance of supply should not
disrupt the existing market, for fear of damaging a system that is functional

e Jeay &y, AUl 2] gall AN Jae (3 53 U <8150 5 and reliable.
) dleade Y elld 3 el 4 5585 3 @ gl Clalag) laal (355 ga ouda g ala
Eigan Jia 3 pdaliia) cilalaal 5 51 Gy sall o) 35015 dy Hladll G sl e
25l iy (g ST ) IS 5 s il 5al g Uail
e dsaall e 5,08 U all (4S5 julaa day ) asa s o 7 yiall S
The 2007 IAEA document mentioned above - -2 (=3li 248 sl Glal)
(IAEA, 2007d) describes a structure for assurance of nuclear fuel supply
that would operate as a tiered set of mechanisms, with the existing market as
the first tier, a virtual fuel bank or enrichment bonds as a second tier, 7 and
an actual fuel bank as the third tier, to be exercised only if the first two fail.
Al dglee e Al @l a6 a0 Y ())
Agalal) clilesall gl o) 300 Jsall agai o (Y)
Jluall s ccblaally o 3IV0 Glaiy Lo ddlaas I A sall (585 o (7)
¢ ,Al) AU A gal) S Gl Gudaa e dia g jadl)
AEUAL Ad 5l WK N e Lpm jiy 38 (g AT julaa ¥ JEi J gl (2)
(s JsSsig 0 2sm g Jia) 4,
One could envision a slightly different approach, again using a set of s
tiered mechanisms, that offers different types of assurance based on the
different levels of nonproliferation and sensitive-technology commitments
(o oill s Blida lags ) suali () (a5 smade by the participating nations.
Cliladall e Al o) 5l aads il dmg 5355 ) seay LIV (e de gane aladinly
gl S A ol ba ol i€l g Aalu W) LESN 2o (e Baa=ie Gl glua jigig
Lol i) AS LEA J )
pe laa et e Al 8 pa and Joall adindl e GBS
S cleaddl el ada ol (o LW e b e 5l Al QLY 2l Y g Uadl
Glaalaa Je a8 g SIS 5 a8 6l 50 dlee & Gyl ) I g2 O S
055l 2585l dallaa ale) i o il ) sall Cunadd aaey o) I
Eurodif is a joint stock company formed by Belgium, France, Spain,
and Sweden in 1973.
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market-based approach that relies on what has become the largest industry
&b Aclia pSizualle o adiad ) Gsud) 3 238 gl (ain the world,
Nuclear energy is likely to play a small but insurance and finance.. szl
a3 Ol e seldl (e 45 530) 481 () important role in satisfying rising energy
A8 Ual) Cla Lial g e ) 4500 4 ola Sl ddlall jolas 8 il ) ey
needs as concerns grow over carbon-based energy’s effect on4dall (e Juas
e\_‘sifw\ o Aealill Cogadll a0 S e 4l global warming and
BREREQ Y EJALEA LﬁJ}‘ él\ EJ\);!\ Gla &le;i)\ ERTIN Larﬂ‘} u}:‘)\Sj\ aall
countries 100k to fulfill as) (e el 4y 5ill &8l o)) ) A8Vl ¢ )l sall
<= 15 their electricity needs through alternative sources (International
Ry jlas Gy e eleSl Z WY Ll Jilly old sl J gall

The US Department of Energy estimates the 4 Jlaill <ol pasall Casa
& Al AUl Bl el gl 4 ey A8l 5 ) 581 world commercial
nuclear generating gross capacity could increase from 2005 levels by altx)
Yore ole & /ve dawiy Yoo dle bgiua ge & 3528 35 percent in 2015
sle %Y+ sand by 70 percent in 2030 (US Department of Energy, 2006).
My.v.

Until the end of the 1970s, nuclear reactors s 4 5sill Cllelidll ()
14Veale Aled Ja 4 558l @leléndl Glprovided less than 5 percent of the
Today Al B eb ¢Sl world’s electricity. zU3 (e %o cliale &y
S siua s a5l Ll Yithey provide 16 percent of a much higher level of
el el callall L) e %0 bl L el eI e S (e
They contribute about 2,600 billion kilowatt-.((}) #& L G=1all/(VJSE))
each year to satisfy (4clw) hours /55 .S kWh) Jbile Y7100 saly sl
Glalial) .l Jle JS 8 electricity needs, as much as from all sources of
(ML 4e<) daUal)

(1) International Energy Agency. World Energy Outlook 2007. November, Paris (2007).

(2) U.S. Department of Energy International Energy Outlook 2006, Washington, DC:
Energy Information Administration (2006).

(3) U.S. Department of Energy International Energy Annual 2004. Washington, DC:
Energy Information Administration (2005)..
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become familiar with the entire nuclear fuel cycle, from the mining < _=3ll 5
z oA M) AR e ey (559 285l 393 JS e of uranium ore to the
or of nuclear weapons.-production of electricity (58 4xladiu) ) aaliall (1
Aol Aalld ol 4l 5eS Adlal) Ll

U3~z Figure 2 depicts the" V4o« e u1 35 38 a5l ) gll e lball
worldwide evolution of uranium requirementsd! ((() a8 Galo/(¥) JAlN)
e @l el mas 4 ghd(dashed line) and production (solid line)

(1) Uranium Information Centre (UIC) (2007). World Nuclear Power Reactors 2006-07.
Australian Uranium Association, December 7, 2007.
(http://www.uic.com.au/reactors.htm).
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ALY Jde alede W) 8ol 5 GlX 5 dlgdgdaa 3l §g g sll Aalul o adla 3
(g @l AUl Jead Al Slal 2l 5 8l powered ships s 42 s i

reactor 4 5 ¢l Oleliall cilabial ) 48laYlin addition to these dir
requirements, and the direct military uses already mentioned, much of
J20 ZUW) e p3S 8 L S Baw A1) 3 pdliall 4y Sal) CilalaadiuY) sthe
although military -production went into commercial and military inventories
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Ol laal) el

A2l sall (3l san Y 315 5 e i) DGR ) (g0 138 callall 500 5 )
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(1) 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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(1) World Economic Forumd Global Risks Report 2007. Geneva, Switzerlan(2007)

(2) World Nuclear Association). Policy Responses to Global Warming, April 2007.

(3) Kyoto Protocol of the UN Framework Convention on Climate Change (UNFCCC

(4) World Nuclear Association the same ref. in 91.

(5) Barsky, Robert and Lutz Killian. “Oil and the Macroeconomy Since the 1970s.” Journal
of Economic Perspectives, Fall, 18 (4)Y++ ¢ : 115-134

(6) Toth, Ferenc and Hans-Holger Rogner “Oil and Nuclear Power: Past, present and
future,”Energy Economics, 28(2006).:1, pp. 1-25.

-Ye.u



casadl sl sl (8 AV £l Y (e a N e 28S5 Alag) A8 jalias
b eSl o gl Q) ol 4y 5ill A8l ldie) () ada e
Lgalatiis ) Sy Sl3 tie 5 ey jlad zanat] Ay g o) A8 IS Sy 1N (g
Gal Ll s lee A clubw e 3l e e 3kl
Ayl AUl JDE) ) )
Ol A gl A Ual da o el laladin Y1 e Cagla ) LG EY dagi
e 58l M) HST juied SN Gl Jsal) agd Loy Gaeddiuall 5 (pd ) sal
Ol g e o ghany 3y 530 A8 Ul 3, gal) AWK 1) Gl 5 0 g0l sall i
e 2dd AT Saa Lﬁ‘ ¢ psdl sl Cuads Je 3 y0al) @Bl (e gAY
Adza Ol ap Ay g gill A8l SEal 5 s )l
(e 2mg 550 3 g8 M ellgina pS) et ) g saadall Y 6l Cuald il
Nia 4 (ga ai il asiall Y sl Ay il AL 50 Qi dlial <l gladll
Cindy s Laaall B2 Y (T Y) iy 550 A8 Ua cldaae (o) a5 jely ol VAVA Gle
2 ASS Yoy Bl B i 5ol e (A 4 gl ALl 5y el el
AV Yoy alad Ay 5l AUl iy e D alal pal i (S5 e ¥) 8Ll
oISl ¢l fihia g g e g s chad giall 3aal) A8 Cilaliial dallae ) Congy
a2 5 Canll 5 odat g el 3 @8] sall apaail e Sall 5 Aualall cileluall oy
eliggdelial LolaBV) dadll ;85 iy 5 sill A3UAN (5 gund da 2ia Ay o) 613
Bas ailiae
Gy gl 8 AUl Al o $LE Ge yad oS jaal Cl g G aag
OsE 13 8 la e anly oY evo Gl A (S eY) Gl Adde 155 chasiial)
Mdae e <l i A JY saall ZUY) e oy pall aadll fagaas
b e pa Bl sbuall a2 e 4y 6 gill A8l UL e o ) slic YT ()
A saall S 5 ~1 ) L Lay CilaaiV) (e ALY A8 jolias (1
Claae & () ¥ el ¥ () dead ac 2 4305 Liagl o 56 J0as
XK Jgjjﬂé}}.a Jelia ;Luli\éual\ EJ\)}J J\}[‘gd J\,}L\ \_Yojaij}ﬂ\ Z\ALLASE;:Q;
O souell 5 eLeSl (e
e 5 oo patiwall Gpa 3D Ji8 e daled Aladial ) ool 380 sl o2 ()
LYl A Byaa diadds ey el j e Jpaall il 1 Gl 80 (e
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(1) Joskow, Paul. “The Future of Nuclear Power in the United States: Economic and
Regulatory Challenges,” MIT: Center for Energy and Environmental Policy Research,
Working paper 2006-019,DecemberY + + 1 ..

(2) Rothwell, Geoffrey. “A Real Options Approach to Evaluating New Nuclear Power
Plants.” The Energy Journal, 27 (1)Y++1 :37-53.

(3) Feinstein, Jonathan 1989. “The Safety Regulation of U.S. Nuclear Power Plants:
Violations,Inspections, and Abnormal Occurrences”, Journal of Political Economy, 97
(1): 115-154.

(4) Feinstein the same ref. in 99.
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(1) Feinstein the same ref. in 99.

(2) Kunreuther, Howard and Erwann Michel-Kerjan. “Policy Watch: Challenges for
Terrorism Risk Insurance in the United States”, Journal of Economic Perspectives, Fall,
18 (4)Y .+ £ :201-214.

(3) 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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(1) 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.

(2) Meier, Olivier 2006. “News Analysis: The Growing Nuclear Fuel Cycle Debate,” Arms
Control Today, November.

Yot o



IS & ol ol ylaWl o atiall 2 g8l (8 )lina3 4S8 lad ale 3 4uans
Aol I )5, B30 Lgilime Y a4 5 2283 Ol aniad () oSy Sl 5 286l cilead
:\SJMC_\J\.&A@‘)WY\ éd&ﬁ)dw\ :\:LI.’J‘ d}.ﬂ\uaz_d

(Jo i) b el jlaiia V) s s Joadi ASIL Jsall alina o)) o150 3 (S
Alagic 368538 10 A LY Jeasi L) e clals

laall ciydie) 13 W) 2585l Coyame dadd 8 patiad Y A g0 s Ol
A 5ol 358 ) 2y 5 30 AU 4gd Lag os 58S (585 O i 3 (8 ylall Al 4y
ilall Ga 28 5l o pan AS 58T dag je CILA 5 Ol il e B aTiuall
dwange S 1] dn 234l > 150 @Ua Gl Ay laall (S5 ) ana gle LAY
A58 0 (el A glat Auans g 3l 5 Al

€13 o bnd) HhlA ) ns and o J o Y JKE 13 LSELY) ol
A28l () g8 AT V5 Cpmee Al Bal] dealad) ) W) e Jexd 48,40
Al ol aie V) e a s Jlaiin V) 38 s g Al Shlaall o) dus diala
Sl s Jaill g cileadd) ayen iy o Lalad Halall i) Caglall sa Canadll
(;GS qu‘ ua‘)\ﬁ\ k_i‘).\:tc—\ u\}c:\.;ab é}s; AJJ;.\ JAU;J\ 334 e U‘J azu‘);j\
JIE ) Sy Al 50 Clalae ai Aald (358a i Al g (i ) & 3Ll Lgile
Agulad) Hlaladl sy

"IAEA Fuel Bank" asyit| a3lialt adgit| atlengtl 2989 Sotn

e B s sl 2ol e il Y1 i e sead) Lk )
aaall 4] 5al) SN (L3 e adizall Jall ga @ yidiall cuaddl) Ly clilaal)
Cad AN Sl gBall aa ) (e 5 28 sl Apadll) S e LSS0 Jialy 315 4 )3
a gl sl qj_sj L)U_;.ad_.a.d‘u)ql\ uLLJSA_JJA&\ LSl L&) sa Led S8l
dalg ol peaiclals 4_:_1145 c_u.a.q ujs.a O S L;JS\ Cra Al addial)
e s sy u}\;md\s@wﬂmmqhﬂ\} u\)@ﬂ\dd‘»@d\h)s
lasia 320a 0 daail 5 gabiw ) (A 4y Al A8 44 gal) S ) sanas A gl
Gas z i W8 06 o) cany ol 13 e (o Al R Sal) s S IS
Admae al g

Ao ge e (5585 Lail g (NTH) Aoy e dse (A 45510l 3¢l 5 ol
3,8 sl g il Bl Warren Buffet " ssd Jeld aul adde Bllay " el ) 5
O de gt e sacluall 4 2 A8U0AN A oal) 2SN ) )Y 90 oy sala 0

-Yoo._



215l adged e e oL (e Ay ) A8 UAN ) pal) NSl (Sati LS
Y53 Osale Ve v Ay lal o gai () U Ll s sl ) sl a5 48U

o 8 gy e Je (SaseV) Ql gl Gadae @815 Y0y ) s
L1 Sl 2 g8 5 o ym oL Badas 3508 o s acy O 4ld e 3
da Sall ol o @ldl 13 G g5 Anlud 3 s e A g al yf e 4,3 daUal
ool el dad & 5 o e Y g3 sle o0 ke e Ciacad A Y]
258 5 13a () U sle pe cany oS Jsall winall 1) ¥ 0 ¢ysle o b Sl
_(‘)eLcdShALcZuM\wJﬂ\q}E)]\ %\u,qdﬁidimdsd\wc:\sdl

u.mu\ cJLc\j u.mLﬂ\ d\}u\" 4.».41;1\ d\}“y‘ ‘_As: JLQ-\QY\

248 4l d\y\‘; JAx) fe Aaliaadll &\y‘i\ T a)c\g_a\;\).xs‘zf\ R
Llee 3 Ay ) 48Ul A oal) NS5l 318 55 88 san) g Adal g gl gall 5 Ay g 5
A 58l A8l 4palt acal 3 jale Aa) sall Sl (685 ) (o8 5 @ i) ) gl Crnads
o e 0585 O Jatinall o (5 gl SR8 ap 550 ) ) capnmid
«JMJ\AJ\AHLMJJUS\W;ﬁg\}\c_\m&tﬁjﬂ\qﬁ)ﬂub\u\d:da:u
2l )sll 28 o) (i ean (g) dala dlSaly Jsall sl

i g3 5,8 Al dalie ) oS3l BSY) Cllaall i o cang 1
3 3 5301 AN Sl alal) ¢ all e lilaall el s Y )5 (55580 25851
a_\bumj\_)ﬁyjmjdmﬁ\j jal\d.‘eu,a e}u\_)}d\a_um;_ac_\mdh_um
¢ Gigas Al A Uaal) Jads o) sell Jilay andds JOA (e 42l U..g.abgﬁ
o Lot

Aladin) oo g Glilaca jh g o) LG (e AdBLL AT Al caal g Jladal Cllia
el Gl U1 gy o oSy 0l ) s M g Ul e o1S 5500 4 Il 5,08
083 0 s paaball (e s el BUad e Shla ) 510 Jlas b <l Al
A b @llh 5 agall s2gd i pall cpalill Bale ) 5 (palill delia

Aull B ¥ gab v e gealledl 8 dclia PN \tLL.sl\ RYIPN Y
JLQ.\.MY\ u‘d\ﬁ;\ ‘_,’A );\ J‘}[}J u‘%‘}i QJ;\ AALA:)I\_} cu,).a\_ﬂ\ .iaLus\ &_\\J\J:t\
My.ig el
- ¢

o Jalaill g sl sa il sale 1y Gualid 4 L) Jlae W1 (e o (Al
JiaY1 gl il 550

AN A il 3 ) sall O 5 aa F sadll el a1 (1)

(2) 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
2 sh3 several steps to further develop and expand its use of nuclear power.
o ool AV Al e T 3am Y Te a0 lie ) Sy Ay g gill Aaigl) g AELL)
33L W &l ghaall fpe dae AR5 <l jla g L gy <l cdaad) yiu) A8l Jlas
Russia is investing in construction of & 5 sl A8Uall aladiu) aaw gig gl
several nuclear power plants, including both pressurized water reactors
s <33 3 (VVERS) and a liquid-metal cooled fast reactor (the BN-800).
A prototype of .(BN 800) "4z sl <3l liall” Jilud) sl 4 535 5 (VVERS)
a compact, portable (floating) nuclear power plant has also been built.Russia
has also “reconstructed and reorganized its whole nuclear enterprise,
consolidating and reorganizing nearly all of the nuclear functions into a

gotbiall JalS aplaiisale | 5 ¢ liy 3ale L <8 SIS 5 state-owned corporation.
4._.’..\&\ «_11.5)_...&\ (5'33"4»).9"&\ LJEL.E}M c_:m;e:\_bﬁzal_cbﬁcq_g 62._1”}).\“
In addition, the nation is working to develop new reactors and new ¢4 sall

(1) 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: 4Y++1 | pp. 61-75.

(2) Decker and Erwann the same ref. in 104.
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The strategy for nuclear power engineering development in the first (!
half of the 21st century is based on the following principles: nuclear fuel
438Ul 4550 yiul breeding, comprehensive safety, and competitiveness.
Lo 5 o2 Ospdindl g galall A e JgY) i) ia dgaiill 5 4y 5 5ill disrigh
A fsabal) (e 588
ALLAN ALl (59 g3l 2 68 oIl LGS atad -
Adliall e 3 a6l -
Projections vary, but energy demands in Russia are expected to -
increase by 50 percent between 2006 and 2016, and rise to double the
e gl 3l 2006 level by 2020.
S YTale e Yoo Awedy oy o ad giall (e L 5 8 A8 ()
Demand for electricity is Jxs ) .Y Y+ ale Jelan aeliali o)y e¥oin
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
&8 sl (e el Sl Je Gl power sector, which was passed in early 2008.
oo Jlas %)+ v dsudis ¥ Y ale Jlay %o 8L ) (obay IS sa ¢
_(‘)\H 0 e\.c QQ}M c.qz\_i‘)\&d\_a AR
e e Yare vy ale dia b gy AAE S sl 1) g
G waall 3as A gedll Je alade V) A e 4y il ALl g Uad 8 Gl
Bale ) gl Hgua A ga LS AV B3 gl il 8l laal g Apalady) zal )
The Ols .Y+ Aale Jilsl 8 saa A1 4 55l 48 pladll Saell aplaxl
Rosatom 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
As sl pulig oL Sl Ll o & a6l s, 4S 5 operation.
O s o655 aiaill 3 )50 ¢ yal aen Jasdy 20 " Atomenergoprom”

(1) Decker, and Erwann the same ref. in 109.
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sl
Nuclear power's contribution to the energy (e s 55 (8 1S Jsras
strategy can be achieved through several investments for near-term and
(e S gaan g A8l das) il 8 4 5 il A8l sl Jonger-term results.
o3gd 13 335 o g aa e o ghall s a5l gl & ol jlaiind) (e el DA
In October 2006, the Russian Federation (o sl A=Y (38 5 daai) yiwY)
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
@Y Jeandl el ys (e Yoo IV (i -8 nuclear  technologies.
MYove (’L‘: P=ENT IS R IR TR G 6&;&3_}\.&})3\3_"1)5&‘ PEBAY Wﬁ#"
JGI Je Jatuall 8 4y 5 gil) AUl edad e a3 dasg g mia 0 el B
s Sull
Ao sl A8 ) yaal) o 6kt (1)
258508550 ol 8 ypaat gy sk (V)
O Andial) llail g 288 wall (g g -3l 2 986l 3 1) (el jadll ekl (1)
Aol OOl laal) Jaadd (a8 ol juanill g oy g sall Adlal) illasa
5 Sl 4y 5l S ) JEY) (¢)
For very near-term (e 4 5ol da Sall Clae cy 8l aell Je g
results, the current set of nuclear power plants can be maintained and
operated more effectively, including upgrading and extending the lifetime of
the operating power units; increasing their efficiency and maximum
Glasa (e 4Adlall Ze seaall ytilization of capacities (load or capacity factor);
el D 8 Ly Agllad ST g e Lebiadi 5 Lgiibn Sum (g 45 51 3l
S paidll 3ot Y g Leidlad 304 ) 5 A8all Cilas g Jaadill ol yi8Y) peall daai
950 38 ol g A8l (38 pa g ddana eliag maanaldy (308 Jale) il Hasll (e
A gall 238 oS) ) aiay JSG Axiial) Ll 5 cllgiuall

(1) Alvarez, Robert. U.S.-Russian Nuclear Agreement Raises Serious Concerns. Bulletin of
the Atomic Scientists. 16 June. 2008.
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Beginning in 2007, each year Russia plans to ."Juiwall & Ll hhadll
initiate construction of at least two nuclear power units with a combined
OB Y.ovale (e )Xl g capacity of about two gigawatts electric (GWe).
e ol BBY) Je A JS apdd o) elEil s g Ae gua gall A g ) Jaladll
slaiY) g5 ((GWe) (Sl eS Lol S8 oyl al 5 35 4 5 5il) 8Ll s
By 2015, the Russian Federation plans to invest s o sl alad¥l alaiy
approximately 1.5 trillion rubles in the design and construction of new
praaill (8 asy b0 e i Le laBin Yore ale J 3 aNPPs.,
If this schedule is kept, 10 new nuclear power .(')(NPPs) cUaadl Uil
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

1 e JalaiaWl el Jgaadl 138 il 13) 5 level of 23.2 GWe to 33 GWe.
Pt & :L)}}d\ a3l Baaa Olelia Ve Hlasa Lﬁ‘ }A.ﬁ\ OYaza (e ng.\.um]\
2l de 5,08l g gaaa Al Jiatn Yoro ale Jglan Leladd 2Sus (GWe) 9.4
(GWe) .Y &bl sl ol giua e (GWe) ¥YF () Liw 5 (B 4 g5l 43U
This would increase the nuclear power share of Russia's nuclear generating .
& A 55l A8 daa 32l H4dls (e 13 5 capacity to an estimated 18.6%.
Beyond 2015, .% A% < a8y Le (1A g gall AUl 2l 5 e 3 sl 5 Ly
the plans are even more ambitious: construction of between three and four
)Yy ale axy nuclear power units annually.
A5 598 Ala Chlas g Aan )l 5 BN G Lo el e s geda ST alad ollia
By 2030, the goal is for nuclear power plants to generate 25% of L s
e /Yo 2l il o LY el oYy ale Jslsy Russia's  electricity.
Figures C-2 and C-3 illustrate ) "4 553 48Uall Clase (e Lus gy (8 el S
bdada miag (V) i Gake /(0) 5 (8) o8 JSillthe  planned  growth.
With such significant expansion of its use of nuclear power, Russia (") se2l)

has concluded that it should develop a systematic solution to problems
concerning spent nuclear fuel and radioactive waste.

(1) Alvarez, the same ref. In 111.

(2) Alexander Bychkov Internationalization of the Nuclear Fuel Cycle: Goals, Strategies,
and Challenges2008. http://www.nap.edu/catalog/12477.html
(3) Alexander ,the same ref. In 113.
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e L Ayl )0 (e paedl Cojaal Youvale Al 8
First, it was decided that MOX-fuel production L s 8 248 sl &l 50
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,
D8 Adiel 5 developed at the Research Institute of Atomic Reactors (RIAR).
(vibropacking s pyroelectrochemical) <l (e Lalidall 2 SY) 5 @ 5 Ll
Sl ol ysaizaley Adladl L ol iy 0 Bl 5 50 (D) sad lly (agaia
The goals for the closed fuel cycles ()3 sl ariial s Jayusi § 2dvivll
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.
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To assist with the development of new fuel cycles, new facilities and *
B 385 Ol g skl A Bac Ll activities are planned.
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3aa. il ghas :Specific steps the Commission recommended include
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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

<llea i right to private interviews with key scientists, and more.
(lilaall 3 el Gl ghaAll e Azl gde saae (J) Al e b 3 24l
e Jeal) A8 ga" ¢ Alal) JgSgig ol alade) ) gl anes G
Ay A 48U 4] pal) ANS S 3l ey (5315 ey (il Y) J S 5555
Sl elac) g o(Z LY ‘ag_;jljss:ﬂ\) 45 930 ) gally Alall by &8 gall uias
Tl gal) S gl Al 3ol daay J S 53550 1an (8 Glld (e STy m 2
(S35 wladll Gl ylise e Gaadl 4 )31 48Ul
Stringent global nuclear security standards. The Commission urged that *

(1) Graham Essen "Strengthen the global nuclear regime: the role of the International
Atomic Energy Agency/&E".Y A .
e AS N 3,08 3500 8 bl jeaic g (Yood G G gS G Y S 555l o
Al padatin) el a3 8 bS] J6S 559 0 Q;guﬁjaﬁjﬂ\ idaiayl e i)
rle oy s sasama 0 sSiu Ay i) AdaZiV)
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"states should negotiate 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
(5950 (53 daallall yulaall dal s they can pose.

J<E3 ) g dajla julea 1) de e Bl Je (i glamily Jgall Aaall) Gaase
53l 4818 (e Al laall Jland 5550 D A lad alle de gana
The Commission also called for giving the IAEA a . 4la yY¥) Gl agdll
mandate to confirm that those standards were being implemented,
slhac) Y Loayl 4aalll cae s 5 "within the constraints of necessary secrecy."
a5 (5 ymn ulaall 28 () (e aSUl 4, 300 A8ULI 4 gal) SN ) ddalud)
& sl 3l sall  AaluVlagioal dandy (il S Ayl 258 ) 8
L35l Eadl Cdlelia (e s daleall Aalil (e 3230 @l 5o

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
Saaal) 4y 63l AaBlll jules their nuclear power plants.
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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
e 5wl syaa &l shaa to produce the material for nuclear weapons.”
R8sl e )5
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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 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

459 ela gl (3 gl K4S al&y Jeaks in their control systems.”
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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
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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
(Sl ZOall g 3 gai dasl 5 il shad weapons.”
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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
Ao ) A8l 4] gal) AUS ol) Al jae (85 S B3l ) Commission envisioned.

il sl a 533 LA 3l pall (ga 3y 3al Ay 500 38U A0l NS Cilalinl o o

The Commission called for a one-time €80 million ($124 million) A1l e
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).
A Jeal e (UY 50 Osmale 1Y) Aalall [ sa¥) 3ol 51 ) Aalily
S e S &l e3Al) 8 Ay )il A8 Uall 3] gal) A11S 6 Aa ) cililea )
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By 2020, the Commission envisioned a doubled IAEA budget. (4]} 2
Ao Al A8UT A gal) AJIS 511 4] jaal) ddelian Yo Yo ale Jslang

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
A g il lipdall § 4y 5 53l) A8l ae all 334 ) peacefully.
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It encouraged the ¢ (¥l dadtul)l Hlaald A Lall dyianl) 45000 ¢LES)
establishment of international waste repositories and fuel-leasing and
reactor-leasing programs, so that every state using nuclear energy would
el A al) al ) Aal8) e aaaiilll 5 not need its own waste repository.
The group also called for an expansion of 258 sl Clil&s &8) 50 5 S e ial)
nuclear R&D, the establishment of multinational partnerships that would
offer small, safe, and secure factory-built reactors with comprehensive
nill g Susall (ke a6 g fuel services to  developing  countries.
Ol 5 e W) s o Ll e 5 cilpiad) aneie IS 3 o L) 5 65 553l
Noting that most IAEA .4elll Glalall dlals ledd ¢ 268 6l) g lelaal)
member states do not have a nuclear reactor and see help with 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
3l as 53 Al ssell g state to carry on without further assistance.
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51215 ALl ilpusial) Baamte Aiglas ¢y gy ey el 3 sual) 3

Multinational or international fuel cycle centers might have several
B 358 650 lpdad) saseiall 4 5all 381 a0l 5 nonproliferation benefits.
O all i () el alag a3 LS, LI e 8 200 8l e el Led ()5S0
Jsall il 13 Lo pad dpwiall sadedall (5 55300 368 gl) culalaial S ya 8 4ED)
Jaal plaas Sl dp) ol ClBLEY) ity ¢ S pal) 3a 43Sle 3 AS HLEL (e
The opportunity to participate in the profits from such . sl
multinational or international centers may also reduce states' desire to invest
OSIalleda 8 L Y1 8 A4S il &a 3 in national facilities of their own.
Gi) e A laiia ) 8 Jeallde ) e Ja a8 cdpdgall ol ciliwiall saae 4l
- - sl A

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

Dldiall el S 53 staffed under multinational or international auspices.
& il (8 da el sale |y Al (331 je (e pyaell (L3S a5 el
wad¥lh g JLEaY) HhA el JUlLy daaldldl sda sl elliad Y Al Glali)
At dle ) cand Jaad gLl () 5 o380 pall oda 3 Gyl Jgall @l cuilS 13
If many countries owned the facility, there would be a <lswisdl 33a3a
political barrier to the state where the facility -though not insuperable-higher
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

Al e 2Ual G damy Gl 93 (pils se aesign of such activity being detected.
Furthermore, .—&uadll

S ShA L et s Lot pnd ) sl e bl g QA Y Guladl Je
sl LEJLS.\SLS.\SJLAJLJJJL& O5Sa O s 1A el all (pils gall de 3 e L;;L.u
o cwadl) G31 pe Jundidg el Ay g piall 48 el Dbl A e 3S) yall At lisa
4;“.:.«]\ D.JLC‘\

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
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control (and even, for facilities in nuclear weapon states, exempted from
o2 Jia olid) A Jsall L8l cnall (e o 5S2 38 international inspections).
Hence, IAEA <wiall 3axia ol 43150 ) a0 5S5 G oy S 381 el
Director General EIBaradei 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
Vigorous alaaiuls ¢SJ .material for nuclear weapons” (ElBaradei, 2008).
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
o Al (e Ao gana g bl danle shall for new or existing facilities.
s o) Adgy 81 e A AS HLEA e plaldl g LY dals dllia o685 Gl Jaiaall
e Aalall 31 all a8 (e Led Jamdl 060 lsiall Ba0e%a gl
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.
G81al de A8 pall 5 35 ja LSl 5 Sl V) iy i Sy chanall Cum (0
oA Ol e il gl JW A ) Aandll Sa ol dmal) Je dai)
e Jox Ay sy 3 aall cLitily Al Lgililee 8 S JSSy Jaxd g0 oS0y
OF e sa Ll B e Ll (S lalall dala ¥ (g cddacadl) Glalill 4850 ol
Nevertheless, such .abaxllods Je bkl I oawy Joal) ol
Y il o Jia gl «elld xa g transitions are unlikely to be simple or easy.
Itis likely to be many years before Algws ) idasas () 5S3 f e o) e (1
anything like Dr. ElBaradei's vision of a universal regime in which no
country any longer has purely nationally controlled enrichment and
Dbl 330 of Jedsall (e 5 reprocessing capabilities could be achieved.
Sl asm s s alle dbidyy) Ge (S0 Cuay Ol g sae @l (Gia]
Aalledl sale) 5 cunadill ¢l yad e 3yl dalld dnhg
How to structure a step-by-step effort that provides 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.
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abiul sae LA a8 asl Y dla SO pae Al ddddsall 28 g8l e ae )l
28 15590 38 e o Ciliaiall sadeiall Al gall K1 5l Jsa dala YIS
‘Jia
Al 1A 38T S (e o
ase pe ol Uase oS3 Joal) Lga g8l O oty (S el o8 Las
A jLaal
el g 2LV s o Lo e
Abiall da S e Sl (g3l e e
Choices on these issues have A il 4y ol g€l Gl sl ala o

already been made for enterprises such as Urenco, Eurodif, and the

Angarsk center.

JM\})&JJﬁASJ_&LuAQ&MéMLLM\cM uLJuQ\JQ\;J\
Additional choices will have () 4dlial Lea A Y] elu jladl 38 jag ey ) m
to be made as these enterprises evolve and additional multinational or
& pemd (S @l LAN international centers are established in the future.
il 8 Gluaiall saaatie Al g0 (5 AL ) e oLl g lusall 028y ghad

In general, any center, whether national, multinational, or
international, may require a unified management structure, so that key
o) Al g S el s ¢ S 3l ) cale JSS decisions can be made efficiently.
a3 B s g sl JSaa dsa 5 lead ldaly (A 50 o ccilawiad) saania
Similarly, any center will have to be s s 885 ) gan Apwad Hll &l ) 3l
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
A Liall 4 g sl Cand Ladla (38 yall Jary Cas tanslia JSy 4aihal (|
Al ae ) g8l GBadat s a1 g Aadldl Cpaai Al

oS Al 1ol () Waalie e Aada ) Jia il (S

Control of sensitive technology. In some approaches, only the host state -

e 5kl has access to the sensitive technology used at the center.
Al L o il

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
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da ) S34Mdecisions would require support from several countries.
iesial) saaeial) ) A sl ASLI auds

National, multinational, or international staffing. s Clsal) (péda sall dac -
As noted above, facilities with a multinational or international staff have
Badeie Gilpaia Gl ) duika 1) hoth advantages and disadvantages.

) (e ST alial) Al 8 50 ga ga S5 ) i daaadatill Ja g 3l A, -
S S S ! il

What level of technical personnel are needed, in terms of training and in -
terms of numbers, to provide adequate confidence that the countries
da s dla receiving fuel can safely and securely operate their reactor(s)?
483 eUacY ccplaladl o) AWy aill 5 Al he Cpama (5 siua g 2 jig )
el oSy Je il Jadi o (Say g5 385l S sl ddmall A gal) (o,

pladin Wiy Jadll Je cal paY) 4 4y HAl A Uall 4] gall AU g0 oS ol -
‘ cgssll a8l 830

ASlgiual) g Alu yall lalall & dadai¥ g ol gl 8l sl e ALl ) el -
At g Bl sall ol gl e (pilaty IS llgiaad) 8 41 Al

Lidadily W ploline ABLall A gud| <ol L

Laglgisil wpu pha

& Uidall 5 led Zawdd Il Ggall e 223 S jall 331 4p8al) Hlaladl

The leakage of sensitive technology that s 4 553l Lia ¢ ¢3S8I (o jud 4y Jaial)
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

Gl ) pS) e 2a3 SAllsupply line for Pakistan's nuclear weapons program.
e S Al o Lovie Aall o3 (Jia clia g o LIEY) Jhd ) a3
Sy ¢ S350 AS il yhadll Sigas 4 dexy O 3l co(Q,A) Ula Ll

820 idl paliall (e I Je g3y (o (Saiy jushilly dadl Juaw A& J& dac o
Qu}s,.‘.‘;;dm;wiusm\wots}ws)?su)u\}wgﬂg\%mgg;}sﬁm
S el 2kl 3 jeal s yig aialll Jlae (3 5 ghad S
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el n BSL dlae) b pUad de U s Uil 5 e gladd) e J gm0
s sl AaLay)

oM e glda a Sile JAadlaYUh Al Gaglas i o) WS

Jia 5 a0 Joal mlusl gl yy 405 B35 Apallall 1 guall (3 udl 3 Lo SLE

Khan's position working on research and development .0 s 4dleldl L ) S

gave him access to many different elements of the centrifuge enrichment

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

dal pa %) pulxs 38) g Wjnternationally operated enrichment centers.
Sl (Jodl small Jo 6l s Gaakais Cal g1} (pids sally (Blaty Land
Nonetheless, if the goal of an international nuclear fuel a4l sl Cruais
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

Il i sh gl 580 (dsad) 58 jall (e B2l Y ctechnologie
Laleall g Alleall 438) pal) lacal Luald dgen Jhg Lin ol 0301 528 &) giaY Al g2l
A sl L sl il LY T ame (I SI el dlli Jsas pie glasal dele

Different multinational or international fuel cycle facilities and
<ls yi3e ) proposals have taken different approaches to this problem.
ARG ade ] Calida lagd <l Chluiad) saaxiall o) Al gall 2 g8 6l 3 590 (381 ja
At 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
G OsSadh jailgcmag e aadl & Sed provided by the host state.
Joad L& A8 Ll Agdaall A sall ladd (6 5 il) S pall 8 La UiSEN ) J g gl
Bl Jaip 50 dal e 0ila sall gaen 8 e

In Urenco, by contrast, the partners all have access to the !

centrifuge technologies used, but are committed by the treaty that
established the organization to provide appropriate security for the

e pandll e S ) 50 4S 55 technology and not to provide it to others.
b Al Bua syl e Jpmall 8 Gadl aed 18N aan ol celld
s Aakaiall Ll ol soalaal) o gay (gpa Yile agi€D ¢s 3S yall okl 3 jea]
b sl Sl ) Y
The Urenco consortium has drastically 423 s (e S Guad |k a3l
improved its controls over sensitive technology since the Khan
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Current ¢\ dala die dulual) Lia o) 53S0 0 65 ) i S 5S4 5 50 S jdiepisode.
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

Jpaa L3S a2my LMY Hulaill ali Evs(Forden and Thompson, 2006).
ledada B Cua (68 jall 2kl ba Ji<S Je agudi) cplaladl cpud ool paéla gl
Vel sl GBaaliall” 8 s 38 el okl B gl e
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

) il 5 Lled 355 "Lled M3 gtaff has no access to the technology.
Céda sadl g 3 a1V da aadtid Ay 38 Hall S g AS H5 ol s (§ saiall”
In addition to such physical . LaslsSill o e Jpaall agl 7 pas ne
arrangements to limit access to sensitive technology, it would also be
important to establish agreed procedures for security clearances for those

48l YU personnel who were to be granted access to sensitive information.
Aaliall La J oKl e Jpaall e aal dnlaadl Cled jal) Sllba il il o280 )
Aald my lal ey

O s o ol S AAS dlas (Jlasial Lysllae ()5S bl <l 5 20w )
3 el Al Judi sl e i ilh sadl A jra Je 0S8N b il o3a
el a3k G S S agad O (S A8 pmall Al () a2 e 38 all 2kl
Aala¥) agilaly Ll agiage e 455l daluY)

INTERNATIONAL CENTERS FOR TRAINING NUCLEAR 4kl
45530 4 sall S) el PERSONNEL

ndbelad) cayus -
The key advantage of establishing international training 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
da 8 b il (S Al gall a3l 58 je LG 3Y 4 )l 3 304l practices.
JSEY1 Jals i g callall elail asan e o 891 (e Ard 5 Aiilal a2l
A key disadvantage, which would have to be carefully .<bw jledl) Juail

J.@.Q.A/V . ~TW}J@L&/CMJM\S/&J\)_£§X\ 32 21all 2\-}5}.\“ Ql_\.u:‘)s Lﬁ_ﬁ}é uJAJJS (\)
mit.edu/stgs/irancrisis.html on April 28,. & LYI/¥+ A/la o G i plilula
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05 controlled, would be the potential for leakage of sensitive knowledge.
3ok @llia (4583 O cang A A8 peall oyt Jlaiad () sSam 2 gl ol 23l
zeln pshld (e i Al Jsall e cpldall e (e gadldl 4 g e 5 ddd
add OVlad) 400 Ual Jsall edd s O (Saall (e A g5 5l Aally)
L o) i€l g e slaall Jo Jsmadl eI e oSaii cay i) Jal ye ol b
Cua il jed) eladal) Gl 5 ia SU eladed 4151 Gy il 8 daas LS
14V b oS pall 3kl La J 6K e Jgpaall duaiill cVlasyl | sl
Limiting the curriculum of international training centers to .Y3A.3s

nonsensitive topics and ensuring that rigorous counterintelligence programs
are put in place could reduce such risks to low levels.

Bl pall sl S pe (o Aitie Sl stese ) Sl 038 a2l (S
Badydulun e aanlse o bl s i)l maliall ge aall dllig
Such training centers OsS3 O) Sas 3aall 13ga g Sla gleall @l ade Glanzal
might be separate from international fuel cycle centers themselves, to avoid
S| wleakage of the sensitive technology used at the fuel cycle center.
Avluall L o) 53 o il A 5ol 0 8501 5 ) 50 3S) e (e Aliatia il
For the same reason, training personnel on the 3 8 sl 3553 3S e (8 dadiiuall
technical work of fuel cycle services, while important, is not properly the
<2t LaiSY g cprimary role of an international nuclear fuel center.
A8l 590 Aleadd S8l Jaall e il gall
=5 ) jlgall 5 A8 jrall agaad Gala il ) zliaiw Aol 3S) 5l
Lo Vg ¢ S8 Quiladl (e 48 jaall (amy allay 134 5 cdys gilal) 5 4] gal) CuldDlal)
Indeed, there is .05l Jlaw g 4l gall VLAY 8 )il 5 4 sllaal) 4211)
&85l 5 a need for well-educated, experienced, and motivated professionals.
How could this be .cmigall (3 nalls adail) e s )38 ) dals &l
D) Gk e daleal) Lalill (e 138 333 O (S s practically implemented?
At present in Russia, it is difficult to educate students for subsequent
.23l -work on the nuclear fuel cycl--

A il - e
RN
3 sl 500 dasti Jes 4l s Gl Lewadaii 4yaal sy 551l culacluall
REET

http://www.world- _university.org (8 zoa s 3 say dlaell 138 e i jatll (Say (V)
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http://74.125.79.132/translate_c?hl=ar&sl=en&tl=ar&u=http://www.world-nuclear-university.org/&rurl=translate.google.com&usg=ALkJrhjcAJSqPXkuOiMY_-bnZpQXT1vnug

Asa 32sana Llall 28 gl 25l se Y 5 &y pdall dpaiill 4y 5 juia A8l
4 5 Al A8l SLaia¥) o) dresult, interest in nuclear power is growing quickly.
caaaniall ) el 5l g ouel) Jin gAY il ) ALY dny s B ) gacas
eyl s olalll JSi y Luali dan) A8 e g gill 13 elac) ) g i <y Gl
Slagl s Alal 5 A lanzal 4y g i) ABLAIL Goalal) Jandl il ) 5 Cpania sl )
Z8Ual ) 52l S e s Ay g sil) A8 U L3S e Jaia] apiall Jila
A

LYl AT ate (55l 2585l 5550 Jysat Jae Ay 0
oWith the support of (sl_) astell da s 5l 4aanilSY) 5 co( i) dxika o1l 3aniall
(e pdiall aedl) Jady dse 31 the International Atomic Energy Agency
lov 5o o2 Jaall Ld 5y (ge cidgdl (IS Cua dly A A8 Uall 4,1 gall 1S )
GoAY) A e el A Gl gal GadWl 5«55l s ) 2 A e O gual
Loald MWiaa Gl 5 dpadl il aldiay Gaad & Hlie IS o) (e a2 ) e g

The key questions of the workshop were: How can we increase (!
fsd Jandl A5 Ll s Al A )l Jslusall access to nuclear power?

gl A e J pemall (m 53035 (e i

4384 4 L How can we do so while reducing the proliferation risk?
L) hlae (e aall ae 33l 3l eda (el

Boris Myasoedov, acting chair of the Russian Academy of Sciences'
committee, noted that energy is essential to human development, but fossil
sand 4y 5 gill alall (i 23 a5 resources are limited, even in Russia.
daall 45 55 A A jLiadl Jsall

AR
Bulgaria is a small country with a population of 7.5 million and very

V.o LS 2o Mus e aly & Ll limited natural resource reserves.
Bulgaria's experience . 12 53 g3na Led dpapdall Ldalia V) o)) gall cdansi (5 5l

e the U.S. National Academies (NAS)

o Russian Academy of Sciences (RAS)

(1) Summary by Rita Guenther, Marc Humphrey, and Micah Lowenthal WORKSHOP-
DAY 1 Monday, April 23, 2007

(2) http://www.iaea.org/NewsCenter/News/2006/assurancesofsupply.html

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

-Yvo


http://74.125.79.132/translate_c?hl=ar&sl=en&tl=ar&u=http://www.iaea.org/NewsCenter/News/2006/assurancesofsupply.html&rurl=translate.google.com&usg=ALkJrhjBV_jpBKu8uEq03CqXID0LPjcmbg
http://74.125.79.132/translate_c?hl=ar&sl=en&tl=ar&u=http://www.iaea.org/NewsCenter/News/2006/assurancesofsupply.html&rurl=translate.google.com&usg=ALkJrhjBV_jpBKu8uEq03CqXID0LPjcmbg

b 4 sl La gl gl & el claawith nuclear technology began in 1955,

In 1956, the Joint Institute for Nuclear Research in Lidls «Yaeo ale |y jlals
Dubna, an institution for education and training of nuclear scientists, was

?5‘3"& dwan e g Ada g ‘;A PP | «L\;_Ud Sl yidall agadll V401 ?L‘: ‘_,’_°a created.
sl elalall oy yai

Jsl The first Bulgarian research reactor began operation in 1961. &

bl Jolia ladl Your ple Ay 12Ty ale 8 deadl Ty )l iyl Jelia

The IRT-2000, a heterogeneous water-water pool-type reactor 484l

(thermal capacity 2 MW), is housed at the Nuclear Scientific and
Experimental Center of the Institute for Nuclear Research and Nuclear

43 )l 4xua) Energy of the Bulgarian Academy of Sciences (INRNE BAS).
A bl o ghall dpaalST 8 4 o5l AUl 5 Egall dgadd S ja A (daslase ¥
-V44. gw 8348l & 5 From 1990-2002, Bulgaria's first nuclear (INRNE)
oLeSl ad gl Ay g5 Aana Jo) il il v
& el are 5 A8l Jedd Ljlaly S8 d8Ual) dbiad 4t 1) fsalaa) o)
Regionally, Bulgaria is s .A8Uall 3cLS 8 <l L) g daalai@y) 54l
considered to have a well established energy infrastructure, and very good
Bl Jaw & syall Jsal) e b ladly jie3 LalBliransmission capacities.
It has an opportunity to ) led ad siell e 5l pasl) Jad g dyiadll 450l
Bow (S 80 mual Ll () <5 become a leader in the regional energy market.
In 2001, it exported 7 GWh of electricity and 14.5 billion A<y} 43Ul
e delall & Lol glaaa v a Sl Yooy ale A cubic meters of natural gas.
Bulgaria is one of the most .szadball Sl e aSa yie jlle 105 6L Sl
energy intensive countries and one of the most energy import-dependent
Sedad gy A8 Uall daadivall o)Al J3ST (e 8aal 5 Ll Of countries in Europe.
s bl e ZEl s )y e B8l g

L g
Indonesia is an archipelago nation with more than 17,000 islands near
the equator, with over 120 million people, and with small uranium reserves.
Ve e u plegcelsiwWihi 83 v VYW oS Al g L sl
With its high population density . e L a sl ) sl aliial 5 e ) ple
and rising electricity consumption, there is now a real need for nuclear
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:\A\Aj\ 'B.J\:\‘j L;Ujb) 6;«\.})@53\ d)\@_“w\ &lﬁ)\} :\7\.1\5.;»” 4a<l) &uﬁ‘)\ &=power.
Ay s i) All 488a)

< Ljﬁj}m GAU)-.J\ ia Indonesia's nuclear program began in the 1970's.
According to “Act Number 10, Year 1997 on Nuclear .)2V: ale L gl
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
4 il dagd) ol iy i) A8l ol VaaY daw Ve @B o A" S8 sfollows
BATAN)Since May 1996, BATAN transferred all assets of the e(JbL)
ALl & 3all W (plant to the state owned company, PT (Batan Teknologi).
s N Calaal) Jiam s " A g il cleliiall g o5 sl) 258l 5 ) 50 e ay

1< short term — statement of nuclear options for long-term planning
Ag sl Taplasill @l Hla - il (sl

medium and long term — science and technology foundation, operation
of first NPP on the Java-Bali grid, and data collection on uranium reserves

oo il gaas ya o) €15 o dall Clasas s -y skl 5 T sidl saed) e
.e}.-l-"b}:‘” 45)31-‘33\
Indonesia (BATAN) has a fuel fabrication facility for the research
Indonesia is sreactor (the Fuel Element Production Installation or FEPI).
currently analyzing the following initiatives to access nuclear fuel cycle
368 sl 0 cilead Aol e joledl Al o sk 8 Llla L 53l services
) ) (Mg 5 5
Yo o gl AV (utd ) (e B3k tAgallal) 4y g gill Aial) Al ket e
) I R i 1 PN
GNEP (Global Nuclear Energy Partnership): Initiative of the US
(A sil) 28Ul 2 aallal) 380 ,-5)l) GNEP President, February 2006.
YDl (S e il e 80k
RANF: (Concept for a Multilateral Mechanism for Reliable Access to
Nuclear Fuel), initiative of France, Germany, the Netherlands, Russia,

aliall 358 5 ZUSY aaaa 58 5 (2585l )5 S ) deliad) 358y ariai s lay) sliia @
N9 bl die Jeay g SOleliall cuadiall o gl ) gall aasiud Al 53 ) gl

(1) The same ref. in 152.

(2) The IAEA and international community 2006.\www.iaea.org.
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‘RANF the United Kingdom, and the United States, May, 2006.
80bass (sl a8 o Jsandl laal il Y saaxtie A1 o sgia)
saniall LY ol 5 sanidl ASLaal) g ¢l 5 g claid g 5 (lilall g L 8 (e
Yoot Ul

NTI: Initiative of a non-governmental organization, Nuclear 33« e
. NTI Threat Initiative, of Washington DC, September 2006.
i s skl e g g il 0 80 B ) g0 lead Tasal julea A i

Correspondence with the Preamble of the Indonesian Constitution: .\
e bliiy Jead (o gu Luwai 533 Indonesia will actively promote peace
bl 3 s

Harmony with the IAEA system: multilateral, integrated safeguard .Y
system consisting of a comprehensive safeguards agreement and the
A= Ll eU:'a_ﬂ\} 4,000 dgUall 4 gal) AN Gl & 34! Additional Protocol
lilancall el e o aiad 3 LalSic da glaia e Jaléall 5 ol oY)
(Bl S 5 sl 5 ALl

JLE) axe 3aalee ae (Bl 51 No contradictions with the NPT s: ¥ ¥
Ay sl ALY

49 3mad e Non-discriminatory . €

Indonesia supports the right of the Parties to the NPT to undertake .°
research and development (R&D) for peaceful purposes and to fulfill
G~ iy L 931l JAEA integrated safeguards agreements and the NPT
Gisaall el Y Ay ol Aalu ) HLEE) ade 328 laa 8 AS Ll ol LY
A1 S A alSial) cililasal) il Gaa 5 daaludl Gl e ) skl
() Aala) LES) ane saalea s 4y Al A8l 44 )

International assurance for developing countries (party to the NPT) for .7
long-term, timely access to nuclear fuel cycle services (uranium
oIl 441 53 @llea enrichment and reprocessing), for their NPPs

Jishll gad) e (LU aae saalas 8 il oo i) Gl

\
")

(1) Internationalization of the Nuclear Fuel Cycle: Goals, Strategies, and Challenges
\http://www.nap.edu/catalog/12477.html
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After o) VAT ale (8 i pdd Bola liel b @lld doe 8 iy g
Egypt's ratification of the NPT in 1981, it negotiated a number of
cooperative agreements with leading supplier states to begin the
Geradll 2245 pas implementation of an ambitious nuclear power program.
CLAEY (e 2yanlly Caald 1AM ale 845 sl dalul) LS ade saalaa o
Ao sl Lgila hawi 8 e oll A 1) 33 ) gl Jsall pa g slacill g Gl e
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

ale & aw )8 sector and more particularly to its electricity needs.
g le 308l & jlall 3 oSl calalaasy) Jod &y g aall ddtall @ LY YaA.
ad Y1 e g Al g Uail sl claliia) Al 1) (ol Las e syt 35S
It was responsible for the uplift of Egypt's industries and other ¢b <))
Glalia¥l e b e 5 pae S Gleliall (5 sl @8 ) b s domestic needs.
This was also one reason for the country not to hasten to rekindle its .4l
aleial 523Y S) jead ¥ aal Ll 138 OIS 5 interest in nuclear power.
Nowadays, the generation of electricity is mainly 4 sl Ul <
bl JS8) adixi jiae ol Cua cdependent on the use of natural gas and oil.
In the year 2005-2006, .hdilly czadall Jall aladiu) Jde ol jeSlh nl g
Egypt consumed 17.3 million tons of oil and 541 billion cubic feet of
natural gas.
S5 an Aaialy Gl pan (A & 5 gl) AU el g elaal Jlaia) )
If a decision is made to go ahead with nuclear ¢ Jaiwae J1) Y 4 pSall
power, it will be to face their future electric needs in light of the short life
Lead aall )8 33 &3 W 13) 5 span of Egypt's oil and gas resources, as well
Claliinl dgal sa i) Qa8 () Sy 4l g l) A8 el 5y 8
cole T 3aal VAAY ale 8 saaiall LY gl ge o sbaill L& jama adsi
According to the agreement, the United States is to provide Egypt with fuel
along with a reactor, provided Egypt would return the spent fuel to the
saa il S Sl 18 4,8 \8d 5 sUnited States and compensate them for it.
) llginall a8 Sl sale b as Gty cde Wl 08 5 58 5is juaal ag 2l
Egypt then had no problem with such an arrangement, which .33a3all &Y ll

A



Ja il o g8 ol lalaal l paisl laa Clobviously reflected proliferation concerns.
Ao Cu gy Al 8 dala ol

(’)L&.uji

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
L)Y S b aiage g &8l Jlae (8 GeY) o238 (leconomic stability.
The impact of A dslaig ‘;A as Lﬁqhaﬁ\ﬂj ﬁ.—f“’w\ L jsil g
energy security loss on the social-economic life of Armenia can be assessed
olby the bitter experience gained during the energy crisis of 1993-1995.
L)l 8 alai®¥) g e laial) sbadl e S i 4l ddlhl) Jlas

Lise,l Armenia is wholly dependent on outside energy sources. eix’
The only domestically produced primary .Aza_lall a8l jlas Je LK
energy is electricity from hydroelectric plants and, conditionally the single
o sl el oo Llaadsmadl syl 48Ul nuclear plant (nearly 45%).
In 2005, a new strategy for the period to 2025 was .43le eS| 43Ul Cilaas
Gyl veioale 2 announced, calling for nuclear and renewable energy.
The strategy .323a3all 4y 5 il) A8l aladiuly YoYo ole Ja g Baaa daadi) il
234 a3y aims to achieve sustainable economic development in Armenia;
I 3 g (bl A dalaiual) LalamY) dasill (Gaas ) duas) i)
Jla ) alasies W1 (e 5 ol 48Ul 3l s o sty Aall & g Y15 48 Ual)
.. d2aaall A8l jaliae p gl g cdnlaall A8 3 ) gl

The “Least Cost Generation Plan for 2006” (LCGP) was s )l Caria g
developed in 2006, with the assistance of the US Agency for International
Development (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

8acluay (LCGP) "Y+ + 7 aled 3y) i 4605 J8L 4 A™ Armenian Government.
4 ) sean (b AlaBV) dpaill” (sale Gubad o A sall dpaiill 45 50aY) A S
e sSall agle bl g A1 dai) i VI A8 plad dyas jlh) Gada L)
After considering a number of development scenarios, Atina )Y

incorporating gas and oil price changes and environmental impact, they
concluded that nuclear energy is the only option for base-load capacity in

(1) The same ref. in 157.
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Sl laiill laud Gaati ccila gy bl (e dae 8 183 aay Armenia.
Aol el g el sl
Guided by the implemented analysis, as well as by strategic and
-:economic research, the following recommendations are made in the LCGP
AUl Slua 51l (LCGP) a8
Glal g ym YT ale 85 ala saaall Ay 5 sl A8l 5o g (5S35 O 3 )
decommission the Armenian Nuclear Power Plant (ANPP) in 2016 or
dbas Jrd3 Calsglearlier, as soon as the new nuclear energy unit is ready
(ANPP) dxisa )¥) 43 5 i) 48Ua)
complete funding of ANPP safety upgrade projects and the required .Y
investments to ensure safe operation of the nuclear plant before its

ol i)y i 4 Ldidd (ANPP) Jesad JWSiu) decommissioning
Ao g oill Adasal) Jad daSle lanal 44 gllal)
develop a comprehensive decommissioning plan that shall be .Y

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

Gl i ued IR Ladadis o5 A )Y 4 5 5ill AUl) Adaaa o o) ALald 3dad
(ANPP)<Lsss o2y I8

determine funding sources for ANPP decommissioning, form a .t

decommissioning fund, select the fund's manager who will manage it
until control over the low risk investments is switched to international

(ANPP) &lsdil Jy saill jolias 2255 organizations
develop and implement a plan targeted to resolve problems regarding .°
Armenia’'s ability to finance and construct a new nuclear plant by
JSLEA Ja aagind AaA Mdi g auia g including size and allocation issues

Ay i) 28Ul Aasa eliy g gl Liiga )l 5538 daleial

develop local renewable resources to enhance energy independence and .71
Op el Aplaall saaaiall o ) edl s sha3 ensure diversity of energy sources
Al jalas g 66 Glaa g A8l (DU

develop and implement projects that encourage energy efficiency, .Y
maklng this sector attractive for consumers and contributing to the

2% g a9 acquisition of energy efficient equment and devices
‘;A ‘\.AAL»AMJ ‘UM-“‘M e a3l ?‘M\ 3e &S ‘slc e ‘;_J\ @JL.MS\
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3 eyl 5 Clanal) 3.l 5 A8l e J geaal)
establish and implement a project to minimize the impact of tariffs on .A
consumers with regard to the commencement of ANPP decommissioning
psm OV 0 e 2all ) Gaaga & 5 »de 2dS 5 and new nuclear capacity
3381 5 (ANPP)<biSs 4 el dpnilly (pSlgiuall (e 4 g jtall S jaall
Baaadl 4y 53l
ipmand) asaaie ] i) Gline )Y A sSall dlie yob ol AU () glE )
This will allow investments in the 4 sall JSia) elad) axy i )i 8 dyida sl
z=iaw construction of new nuclear units from other financial sources too.
Clalae ) SIS 5 A YT I jaliaall e Byan Ay 550 Clan g ol & (il
Armenia received an official proposal from the Russian Federation O
to join the pilot project at the International Uranium Enrichment Center

) plaa iU g 1) ANV (e Lians ) Lia e s L | (IUEC) at Angarsk.
el jladl (4 (IUEC) ps=l sl cumaddl A sall 580 jal (o sl & 5 il
L&l paad e A g ell AUl alud) aladie Yl A A gl CEWEY) e
Armenia declared .3 sl Cldle 5 adliall Jalii g 55 il HLEEY) aie Slallaiag
Lol 5l Line i cailed 5 jts principal commitment with regard to the proposal.

However, Armenia's participation largely depends on its .z 38Y) 13g)
Concept of nuclear energy development as well as on the proposed structure
and operational functions of the Center.

O st
Australia has more uranium than any other country and is interested in

There is increasing political interest in the nuclear industry selling it.
prompted by climate change, international nonproliferation commitments,

(o ndl ale3a¥) &) 35 yranium prices and Awustralia's uranium deposits.

) plaad 4 pall el S5 e liall 55 s By 5 5il) Adall Aoy L) i
Australia has much of the world's “low cost” uranium 3 5 .43 5 &l 2aluY)

O 51 W yisiresources and there is high potential for future discoveries.
L) Gad i Al LIS @llia g alladl 8 Z8ISHH dinddiall o gl sl 3 ) 5e
Australia provided more than 20% of world production <8 Ll yiw) lé 141

(1) The same ref. in 157.
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o= 7/ Y+ e 5iSTin 2005, and can increase uranium exports significantly.
BowS A ) il sl @l ol 2 3 1 L (g Y e ale 8 allal) LY
There is increasing political interest in the nuclear industry, s

prompted by climate change, nonproliferation concerns, and the high price
o Tuasis sl Aalu Yl JLaE) ase 334 ey (g8 ol 53 W sinlof uranium,
e dany Ay yhe ) dba g alaldl 8 o gl el &l joba Jde 46 )
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

DL e aall Al S Jsall 568511 Gl acal Baatise 4001 yiuY) e Sall 5 power.
laddl 5 258 5l lalas) Glasa a3 yha e @llh g Aubuall Gilaa 6l i<l
This is a good commercial opportunity. .4 ssill A3Uall aladiu) & au gll
Challenges will include integrating this into the 3 44 )lad da j8 628 iiad
current market, transportation of spent nuclear fuel, retention of the ability
to enforce bilateral arrangements, and maintenance of strict export controls.

e A jla byl pm (i e Blall g el (o558l 28 6l Ja Jolii s
A full analysis of the implications of such a system has yet to be . a3l
completed.

) gyl

o RS Ghbialy Jdaa 2l by Glall) e Jal8 dae (e 3as) g o 5) )
Brazil also has nuclear power technology and is concerned about a 53! sal)
& sidl (= 5 nonproliferation.Only 30% of our territory has been prospected.
In the end, we expect to be among the three leaders =3 5 i Lzl i (g
o gay At gall | lsial Jo 5 ) (8 45 63ll 48Ul in - uranium  production.
. sl

Brazil's medium-term vision includes investing profits in <lid
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

Ll mall ge il dlia LWl (5 5ai o
(1) The same ref. in 157.
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28 5 A5 a sl ) sl cuadidl ildse o) sdlldecision on fuel cycle).
sy

The long-term vision includes: continental integration and i3
assuring regional supply of uranium and (open cycle) nuclear fuel services

S 5 a8 JalSill a1 AL sda 430 31 Ay Mwith full scope safeguards.
Glilaall xa (A si8all 3 gall) (55530 268 5l ladd 5 o g0l gall 2 63 lanag
Brazil's decisions about expanding or ceasing enrichment <)) 3 () 4L\l
and fuel fabrication are not based on the profitability of the enterprise; price
& Juol ) Sivolatility and assurance of supply must be considered as well.
ol e 85 Y 380 g 5l s LS 5 5} ) oo
ol 5 el Qi e )l aal (Sl o)

The Brazilian constitution calls for peaceful uses of nuclear ) 5wy se
Jsall (e Ja ) amdg 4y 55l A8ULN Apalidl cilaladiny) I Joy) ) energy.
it Sy A Yo e Y Sl L) il (o) Lgale Jaud o1 )
o LAY 5 0l 48R0 L 15 6131 (3Bl g 3140

Agidall (595l 2815 50 Jysai (84S jidiall (lal

A Sl Ol Ole Lot | A045L8

) a8 aaalll ¢ Laisl Committee Meeting #1: June 5, 2006, Moscow, Russia -
L) ¢ sSmga (Yot Gl a0

Organizational meetingCommittee Meeting #2: October 17, 2006, -
Claidl g Yoo J ¥ pd5 VY oY a8 ) A5alll ¢ Ladal Washington, DC
Speakers .iealall

4% 5 International Workshop: April 23-24, 2007, Vienna, Austria, IAEA -
AU 2] ool A gl g Lol cligd oY ooy o ol / Ol Y-¥Y A g0 Jee
Al

43al ¢lala) Committee Meeting #3: October 9-13, 2007, Moscow, Russia -
_\,guj)4}5u}nc\’~~\/djiﬁ\ozuﬁﬁ‘-ﬂ :\”(53)

¢ leia) Committee Meeting #4: February 12-14, 2008, Washington, DC -
Aaalall phaidl g v Ll eayy rg L8 sl

Jead) Aals 2. s )Ll | Aosls
Villagra Delgado, Pedro Raul, Embassy of D i Y Argentina °
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A8 Uall 4,0 5all IS N (gl (iia DU dailall &2l Argentina to Australia
P

5 )sGalstyan, Areg, Ministry of Energy of Armenia : bix )l Armenia *
L i A8l

Berriman, Annette, Department of Foreign Affairs and Trade of AREVW
Hutchings, Ronald, W iui 8 5 ladll s dya Al o553 3,0 sAustralia
A Wiy dailall &all sPermanent Mission of Austria to the IAEA
A al) AEUAL A gl NS )

4.iIGuimaraes, Leonam dos Santos, Eletronuclear 424! :J 3 3l Brazil ©
Aol AsUall 200 gal) ANS 6N (gal )yl

Stamenov, Jordan, BAS, Institute for Nuclear Research :L bl Bulgaria ®
A g il A8l g Ay 5 53l) & sl ag=eand Nuclear Energy

Shalabi, Ahmed, Permanent Mission of Canada to the IAEA :)xS Canada °
Al AEU AL gall AS ) gl 1T ailall iagl)

-Shaker, Mohamed, Egyptian Council for Foreign Affairs <=« Egypt ®
A Al Al (g ead) Guladll

Hiswara, Eri, Permanent Mission of Indonesia to the :lwi 533 Indonesia *
Karyono, 43 )3l 48Ul 45) sall A11S o]l (gl Liai g3y 4wl Al JAEA
4y 553l 48Lall A< 534S, National Nuclear Energy Agency (BATAN)
(0hk)

Cho, Chang-Sok, Korea Nuclear : :L sS4 )see> Korea, Republic of
Yang, Chang- 33s3all b )5St 55550 368 gl 4S )5 Fuel Company, Ltd.
4 ) seand 59530 298 5l A< 15 sKook, Korea Nuclear Fuel Company, Ltd.
Alad by S

Bezzubtsev, Valery S., Federal : sl J.=3¥) Russian Federation *
Service for Ecological, Technological and Atomic Supervision of the
8l W5 s o) 938l g (o ol ¢SO dalan) 5 j3a)) Russian Federation
Bychkov, Alexander V., Federal State s .. sl d=330 daqll 4, )3
Unitary Enterprise “State Scientific Center of Russian Federation”;
4503y A goll Bas gall 4 sellResearch Institute of Atomic Reactors

Ivanov, Valentin B., Member of the State s 4,3 < e lial) Elaal dgaa g
Lushnikova, Liudmila, Institute of Duma Russian Parliament

4 pall LSl 3¢ 24 Biochemical Physics, Russian Academy of Sciences
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Myasoedov, Boris F., Russian as-lall diu sl daanlSYI 5 col uill
Petrov, Vladislav A., Institute for Ore Deposits sAcademy of Sciences
Geology, Petrography, Minerology and Geochemistry of the Russian
dsanya g o slall s g5l LY (e i 5l saal) agaeAcademy of Sciences
Zmeyevsky, A., Permanent Mission of the Russian Federation to TVEL
= 9l Aa33U dadlall &l g the International Organizations in Vienna
L 3 A0 clalaid) (sl

Kelly, Julian, Association for Regional and J!:) 2 sw Switzerland *
4 gl 5 Aaaal8Y) ALyl International  Underground Storage (ARIUS)
(ARIUS) ¥ caas oy il

Ahearne, John, Scientific Research Society (SIGMA :dasiall Y ol e
Budnitz, Robert J., Lawrence Livermore 5 (1V) (=dall Cinall dyaaaX1)
Bunn, Matthew, (i) s il uil )] 554 National Laboratory
Burns, William F., Major General 2, j 4=4ls s Harvard University
Guenther, Rita, The (JsM a2l s LS d s (USA, retired)
Humphrey, Marc, The National 4:-sill 43:08Y) sNational Academies
g ‘f paatiall (u\i}” Glalaia gal 3aatall C'_a\.:‘)!)ﬂ aalall M\J Academies

A Al A8lall 4 5all 1S I International Atomic Energy Agency *

Forrstroem, Hans, Department of Nuclear Energy

Al gud| daged! 3l k| s 5oL g o L)y
d1dspolil 6a0ioll LGN 9 Tigll ,ibgll yulaoll :Igl

L gal < i )
Chair, is the director of the Ethics Program at «(")"John F. Ahearne"

Sigma Xi, The Scientific Research Society, a lecturer in public policy at
Duke University, and an adjunct scholar at Resources for the Future.

Lg«ubd\ 4_».»\_1.»4]\& palaag S|gma Xi" Lorrs ca\_a‘).a‘).mq} ¢ )
e el M)\.u d.\s.\.m.d\ d;‘ ( J‘)\}Aj\ @ k_tal_l Q.GLM}AJ “Jj.i.l MA\A
Dr. Ahearne served .4l chlubul) 5l g cJJ\)A\ Uanadl «adUal Ll
<l g8l 8 222 in the US Air Force from 1959 to 1970, resigning as a major.

(1) U.S. NATIONAL RESEARCH COUNCIL COMMITTEE ROSTER
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He has also served as deputy . Y3V+ 11909 (e 3 58l A 2K ja¥) 4y 5al)
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

iU vaia Lyl Jad 5 Regulatory Commission (chairman, 1979-1981).
A8l ey (V) ) 8 g ((VAVY-1avY) plaadl 55 acl s
dmaall 8 gumc ga g (VAVASYAYY) Adlall Ho 55 sl ilig (1aVY)
casladl a1l Ay 11 A dal Hll 5 ¢ plalad) Jodal aaiaall A palall 4S5 Y
d&.&j ‘:*.uA.\.gﬂ 4.142)3\ :LJAgJ\S%_” gLy cejj.d\j u}.\aﬂ %S),)Ai}” %Aﬂﬂ&ij\)
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.
e e Jde dae s dadadl cblall 8 )l Gulae iy caaia Yooy Y
Dr. Ahearne holds a Ph.D.in physics from (a3l aay fdll sl olald

Qs dnala (e el 3l (831 giSall 3aled Jasy Princeton University.

(\)"BUdnitZ".A..p‘- Cipdgy: Y

dnalad bl S il 3l GualBl) (pih gel) Qda ) 4l
Before that, he was associate program leader .Y+ +Y ale Al & Lo, sallS
for nuclear systems safety and security in the energy and environment
o8 &3 bhd s directorate at the Lawrence Livermore National Laboratory.
8 Al s AUl 2y a8 e Vg LDl alail (553 i ) () () shaae
From 2002 to 2004, he directed the ..sdasd yga il il ysd il
Department of Energy Office of Civilian Radioactive Waste Management's
Balll pae s pae il camie Jad program on science and technology.
Lige daa (b b 55l adasill & gaal) (il 3K ja¥) 4y 5 i) Aadaial)
He has been prominent .cs s34 268 sl 5 5 9al Jalatl) 4Dl 5 ¢ plalaall 5 cdiinll
in the field of nuclear reactor safety assessment and waste-repository
5 nA 4l 5 performance assessment, including probabilistic risk assessment.
anE g Loy el g2 sy 4y g sl O liall Al apdi Jlae 8 5 S
in a“))js.l“ 2\;‘)3} d:u Axala (e w}.U}SlS_J\ :\;JJ @jﬂ A diaall )L\AAS\
ALl Al (e el 3l 8 physics from Harvard University.

(1) The same ref. in 159.
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“»Matthew Bunn® RYYR VL PR

LI 3 e Ty Bl gall 0555 aglall 4l 3S pe 8 acLuse i

DLEEs Gl Y4 55l ol el A8 pu (8 (Jall sy G Sl (g0 (5
35 gl 5 ) sn s Ay o sill ABUAN Jiine g cleale 5 ylaudl yulai 3LASH 5 4y g gl ZallY)
Cua b o) g o slall Al (08 HLETueS g EO0E B2l 203 (5 55l
o palail] 5 4l e (3l Lagh san el Y gl bl (8 Lana ) 50 Gl
AV J g0 g saaiall Y ol 8 Lealasiad 5y il Ay g i)l o) gall g dalus
Calls 8 Ls a4 50 dpman 501 Gallas b sne 5 eGalaal) (Ll sl
Los 50AY) 45 5W) 8) Ay shall il Ly il g i€l g LS e 30 (g S
Cas gy Ghid) g ddmaa 8 OGN (e i pdiad) alg Yooy Al oyl elly b
Dr. Bunn holds A ) dubuall 5 4y 5 6ill L o) 53S0 5 o lall (g 7 ) 533
bachelors and masters degrees in political science and a doctorate in
technology, management, and policy, all from the Massachusetts Institute of

& ol sSa s ) o slall (8 bl 5 s ) SN A )2 JesiTechnology
L sl S s gl dgaa (g Aind) 55 0¥ 15 L 51 530

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." i 2L s William F. Burns®)"

Al LI 2l ~Ddl g 3 s dalu Y1 A8l Bile e cacliia ¢l )
Aail) b s s sl Z ol g 55 ol il liall 8 il aaie (g S )
He is a distinguished fellow at the Army War College and . &:budl (Sl gl
serves on several panels, advisory boards, and boards of trustees of
dgaall IS 8 aale Jwe ) 54 9 governmental and non-profit organizations.
He is judge emeritus of the Court of Judicial Discipline of Pennsylvania. .
L5l e ¥ diad guime Llla 5 Lililosiy Ailmill oot AaSaall 538 ol
" AsLuY) 481 505

RUSSIAN ACADEMY OF SCIENCES ROSTER doild:L uili
oglcl) duwgpl drossSil

Nikolay P. Laverov, co-chair, is vice president of the Russian Academy - :)

(1) The same ref. in 159.
(2) The same ref. in 159.
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of Sciences (RAS) and former director of the Institute of Geology of Ore

Nikolay " ¥ s5S2 Deposits, Petrology, Mineralogy, and Geochemistry.
()"p. Laverov

onaall (el ) ool s s N Aandl &Y Gy ailig ¢ty o liia

He has worked in and with the .4 s} saal) LSl 5 La ol al) gaal (@il

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

Jae 28 5 environment to prevent pollution of the ecosphere by radionuclides.
Oe Adile ol (L sl 480 1AW iy ) seand)) Sl A 50 A Sall pa
Liae 3 laY) g hgaall ciladaiall A palel) Asmaadl L ) LS i) JSUL
o asdadl A Y Lt 55 ¢(VAAY-19AY)  ida s ) Sl aiD A papalSY|
sae i gl o slall AyaalST Gt ) il QA (134921 2AY) Glis e
e (o sSu ge e (e @ AT w5y Ga ) AUl Lia oSl g aladl e
(‘G ¢Y40oA e\.c. @@M\ L\A}S}.\AM e}k— &c\‘)}:\s.ﬂ\ aé‘)da,;‘; da.a;j VY4o¢
DR AT o dae g o) sditall g SH e Yoo e SSTAUS 8 & lE 5 iy
DAAS sl Lia gl gal) dlaall
Valery S. Bezzubtsev heads the Department on Safety and Security - :Y
Regulations at Nuclear Fuel Cycle Facilities at Rostekhnadzor, the
Valery" —awdwan (w2 nuclear regulator in the Russian Federation.
()" s. Bezzubtsev
Jas (Rostekhnadzor) (& 55550 25851 5 553 (381 yall a1 g DLl and (i
4238 dgaa g aaaldll g Galell Gganll Je 1499 (S 1AYT e B84 A
From 1999 . 4 ssill 48Ul cilbasa (e 3y 2 glsil sl 85 558l
through 2003, he served as deputy head and subsequently head of the
Department for Atomic Energy at the Russian Ministry for Atomic

?: o ) U Cualda Jad Yaoy e\.c i 1444 ?L‘: O B yadl) ‘;Energy.

In 2004, he was . 4w g )il 4, d8Uall 5 ) 55 A 4 LA A8Uall 5 5la) (sl

appointed as deputy head of Gosatomnadzor (GAN) before assuming his
present position later that year.

is director general of the Research Institute of Atomic Reactors (RIAR) — .Y

(1) RUSSIAN ACADEMY OF SCIENCES ROSTER
(2) The same ref. in 163.
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(" Alexander V. Bychkov < sSaw <& ;21.Sl) jn Dimitrovgrad.
After .3 s sien 8 (RIAR) 4 i) cdleliall Gilagl agaall alall ol
graduating from Moscow State University with a degree in chemistry, he
(= A5 began his career at RIAR in 1982 as an engineer and researcher.
(RIAR) (& daigall ailin Ty 5 celiasSl) 8 Baled o da sSal) oS 5o Aaala
Luad ) €268 oll Lia o €5 pifiall L ) @l day sl ialy 5 Luiniga VAAY ale
il dga 5l Sl 5 Aibasll o) gall dnd yiae o Jall 351 55 284l 5 ) sall
Dr. Bychkov received .Y+ +1 ale & Jall duaic 8 aiued J8 olall joall
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

VA Lle (A RIAR (e ol siSall e Juals and production.
Valentin B. Ivanov, graduated from the Samara Technical University - :¢
with a degree in electrical engineering and received his doctorate of
s gilay) uullé technical sciences from Kuybyshev Polytechnic Institute.
()" Valentin B. lvanov"
o558 Aa e Joms 5 Al 5o Atigl) b 4l dadlall (po A
His sphere of professional .Kuybyshev <LiSid sl sgaa (pe 433l & 5lal) 3
interests includes the nuclear fuel cycle and spent nuclear fuel management.
25851 3 )1a) g es 95l 358 1l B ) g0 Jadii g digall plliaall Jlaw 83 a4
From 1963 to 1998, he worked at RIAR, for the last nine of . diiuall (5 563l
Jeas 1994 A vany e 554 8 those years serving as its director general.
From 1998 to 2002, he served as First Deputy . < siw awi 33] RIAR 4
V494 (e 3 34ll A& Minister for Atomic Energy of the Russian Federation.
e sl A Ragal) BN AAY 5o J gV il caata Jad Y oey )
In 2003, he was elected to the Russian State Duma, where he served as a
member of the parliamentary Committee on Energy, Transport, and
Jad 5 (o 5l Lasal) Galadd aai) Yooy le 3 Communication until 2008.
e Sa a¥lai¥ly (Jadly dilall Ball iild i alll & sne cuada
Ao sl sl g AAl) ol 5 dgaa (ul (2 Jang 4l LeSY L 1A

(1) The same ref. in 163.
(2) The same ref. in 163
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e dale (oulandl s SV aa 5ol ()5S La )y Lead (5ol s () Clisss all
CilaliiiwDlg doilall

Bl Je  obid) Gllal) g 4alaamdy) dualil) e 4 551l AUl ool (<0,
A1 DU 5ol (s 1 Addaill 4 5 il 48U Al 60 56l ) el e sl
Cilaa Ty gabam@V) a2 y¥) s ALl (el ac o leiSay )5 45 i) A8 0.5
seln O damlandl @l ) A plina e ety 4l ) Al e 5 raad
Aallra s dga) g s A sale Abiin ruad Y A5 5il) Al elia) ulee S Lo yid i
Claas L33y Lawd e el L) 28K Jie sae ¥lae (8 danwd )l cilaadl
G5 258 sl Aalxinall 530 Aalally ool AUl ol jeS n il sy aa
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