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As noted elsewhere in this .Lggul alall jelai 2 25 3l

report, such centers would also enable the nonnuclear
countries to share in the profits from enrichment

OEslal 2 das o1 Less without controlling the technology.
>t Jod onsads Ll 3l odia Jia plo ¢ Gl 10 e 653
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In addition to the question of Yl « Lis ol giemill e 5 yla

private versus government ownership, there are many
potential variations on concepts for multinational or
international ownership and control of fuel cycle

¢ Lgedl 3Eml el igsmatl s ladl ienlll ) dalsfacilities.
e sacally el eualae o Aleiomd! ol il (o douall «lis
By a multinational center, J! iie=l! Lga Loy 353410 5595 30! 4

the joint committees mean a facility whose ownership and
management involves an arrangement among several
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O Ly dalaiess )
oslel rEmang) 9o 3050 yiiny ®(CERN) (e cllines
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There are important differences between CERN and a (a4

consortium that operates in the commercial market, but
CERN provides a precedent of multinational ownership

Jaad de gamma g (pees O dsba culaMua | lia ol and governance.
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Multinational or international fuel cycle centers might

ideudt 31,11 i have several nonproliferation benefits.
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The opportunity to participate in the profits . wledt Ja s
from such multinational or international centers may also
reduce states' desire to invest in national facilities of their
of bttt saaaill el oia 2 #LVI 2 i jLall Lo 8 own.
Luols Ll 350 pe 2 HLaTiall 2 Joudl Ll Gy Y30 1 ¢ Zdgul

g
In addition, many argue that if enrichment and reprocessing
facilities are established in the future in countries that do not

have them today, the resulting proliferation risk would be
lower if these facilities were owned and staffed under

Hbadt eldael! o553 multinational or international auspices.
2 isdldlialely cowmill 3ol re e daadl LA sy 5 Lgd
023l by ¢ Tuo bt ols asall cllids ¥ all olaldl 2 !
c 3ol oia 2 oyl Joudl el ciles 13 Lad Yy HLanY s
If many olowistlssoaia of idey ke y sl Jand slaill ol

countries owned the facility, there would be a higher—though
not insuperable—political barrier to the state where the facility
was located (the host state) seizing it and using it to produce
nuclear weapons materialMoreover, such an approach with
international staff working regularly with the host country's
key experts might make it more difficult for those experts to
be used to establish covert facilities without any sign of such

e ALl G alasy cnades cnabs e asactivity being detected.
Furthermore, .cacalf oL
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It may be difficult to convince new states establishing
such facilities that they should all be under multinational
or international control if existing facilities in major
nuclear supplier states remain under purely national
control (and even, for facilities in nuclear weapon states,

O O9-5=0 a8 exempted from  international inspections).

G O¢E=al uTg.a_u:v L.?l” éﬂb.l‘ a.:.\.bdfm ;Lﬁu! %dﬁ..ﬂ‘ iL&" u.uA.”
Hence, IAEA Director General «loistlssastia of Ldgs L3,
ElBaradei has argued that the long-term goal “should be
to bring the entire fuel cycle, including waste disposal,

under multinational control, so that no one country has the
exclusive capability to produce the material for nuclear

Vigorous alaxiol o, <at .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

Uil il gbudt control for new or existing facilities.
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In principle, existing nationally controlled facilities could
be opened to investment and partial ownership, control,
and even staffing from other countries without interfering
substantially with their existing operations and contracts,
in a way that the host countries can control and build

confidence in, so there is no need for countries with such
facilities to fear that the international community is

G e SOmehow going to seize control of these plants.
e 31 LSyl gl jlein w1 ol mid o S ¢ Tl
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Nevertheless, such transitions are . pleall oiia e 5 yba
<Y gl o2 s (slo ¢ I3 aag unlikely to be simple or easy.
It is likely to be many .dgw of dlarn 06& o e ) U 52 40
years before anything like Dr. ElBaradei's vision of a

universal regime in which no country any longer has
purely nationally controlled enrichment and reprocessing

Hhedt asb of Jaasdl w9 capabilities could be achieved.
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How to structure a step-by-step effort that provides .isiLal!

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

a1l Wlsall s @2 Il important questions and issues.
Jo> dala c¥len sl iliad ae HU a3 G Vi Lajyesd 5o
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Choices on these issues .ieaaill L gl gismilt enlipum=nll Jale -

have already been made for enterprises such as Urenco,
Eurodif, and the Angarsk center.

Additional _jf dalest Lgs 331 cliuslonl 365,09 « Canngyen Al

choices will have to be made as these enterprises evolve
and additional multinational or international centers are

038 ypglai 2 wgud ol i)t established in the future.
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In general, any center, whether national, multinational, or
international, may require a unified management
structure, so that key decisions can be made efficiently.

¢ Q\_J_A_u.n_auj\ 3)._&.’163“ :L:d.!aj ul& ;‘w 4)5‘).“ u‘ ¢ ‘aLcd&ul_\
MEA Aty ¢ s ge gyl JEoa a5 L by cidgs of
Similarly, any center j .sacs 5,5 iewd I el ,all
will have to be regulated appropriately; for Eurodif,
Urenco, and Angarsk, the host state where the facility
is located has always maintained the authority and

responsibility to set and enforce appropriate safety,
security, and environmental rules, and this is likely to

Jes_in aadan cnabe the case for future facilities as well
O Gl ALl At gpcl h e Ladls 38, ey G ¢ el
LA delgall Gulaty ¥y Ledledll

opagat als Taladl of Lastin ¢ dale Lods JI Juo gl oy Sman

Control of sensitive technology. In some .
approaches, only the host state has access to the

e 3yt sensitive technology used at the center.

- icaleandl L o gin

Degree of multinational or international sharing of
ownership . In some approaches, the partners might
have shares of the ownership and control of the facility
small enough that no one partner had control, and all
major decisions would require support from several

¢en
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National, multinational, or s cudgadt cwalsgll sue @

international staffing. As noted above, facilities
with a multinational or international staff have both

aleaas el of Lab ot advantages and disadvantages.
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What level of technical personnel are needed, in @
terms of training and in terms of numbers, to
provide adequate confidence that the countries
receiving fuel can safely and securely operate their

LE e crse Syienag dde 3857 I dxls ullia rEactor(s)?
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The leakage of §igsill Lo gl oy o ddlaust 2 aliailly

sensitive technology that has probably done the most
damage to the nonproliferation regime occurred when
AQ Khan, working as a contractor on research and
development for Urenco, was able to acquire enough
information and contacts to build the supply line for

st e s sdPakistan's nuclear weapons program.
Loscie Uladl ois Jhe ciam g LAmYl pas J1 cdus il ol

Jers olss it ¢ ®(Q,A) ol Huuall e iliass Ul (Il a3
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Khan's position .ol yfy idle il Lyysss S o557 Jaud ol
working on research and development gave him access to
many different elements of the centrifuge enrichment
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technology—access that would have been much more
difficult if he were only working at a plant where already-
built centrifuges were installed, which i1s all that is
proposed for international staff in most concepts for

51 e ldinternationally operated enrichment centers.
Ll s Goudaty o gudl cnala oLl Blats Laud Al o 0 0l
Nonetheless, if a5l coass 3ol ol aeaall Sle

the goal of an international nuclear fuel center is to
strengthen efforts to contain these technologies,
special efforts are needed to ensure that effective
technology controls are maintained, so that the centers
do not themselves become proliferators of sensitive

33 9 (S99l 393l Toudl 35 U e caudl oY ctechnologie
Obaial sl 3gga J3ug Lis gloisaill paa ol gus¥ gl d! 3g gt
1 3l el Sy o ane Olanial ¢ Lgdde Llasily ilaall 231,11

Agsill L o152l LAY |y
Different multinational or international fuel cycle facilities and

o proposals have taken different approaches to this problem.
Leegd S0 ebe st s auand| 9 :\_J.UJJ‘ Jﬁé}” 3395 39! ye Q\:-)Ié.n
At Eurodif and the Angarsk center, .des ctlod ) catizee

the host state is the only participant with access to the
technology, and all of the operating staff for the

sbsii 2 Saee facility are provided by the host state.
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In Urenco, by contrast, the partners all have access L

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

oaaidl e o gEniiys igs, 5 8 not to provide it to others.
Lo sloiemill Gl Joastl 2 Gl @ ol ) Al aan lo ¢ el (4a
saalall Con o g yile mgisnd ¢ (sl aylall 53ea T2 dansiill
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The Urenco consortium has i3l,e leyuss wsd THl adl
drastically improved its controls over sensitive technology
aslysuigss  sEmiye  issyasince  the  Khan o episode.
Current proposals ¢ gls @sls Je dwlesd! L gloiessl!

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

asi custhemselves (Forden and Thompson, 2006).
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Such  “black-box” arrangements are already being
implemented—{for proprietary, rather than nonproliferation
reasons—for planned US and French enrichment plants that
will use Urenco centrifuges, so that the plant staff has no

Wl als s \.A..A 1 Ldes aan access to the technology.
R PNVPWES W § S SN PEN AP E 0. NS IR T B PREN
In . \:o-.jjy&ﬁ_” FRV.S u.‘.c d}.AAJ-J‘ M C).;A.A).J.c uj.é.!ajl\ u‘ kY
addition to such physical arrangements to limit access to
sensitive technology, it would also be important to

establish agreed procedures for security clearances for
those personnel who were to be granted access to sensitive

Llealt Sl ¥l Wlha olesytl oie JI 2alsYU information.
ol bt slbae b dnlus! L glgiesill le Jgunmdl (e azell
il les plen! Liglhhs (g5 Dliwll ol )5 suas o
Sl il 2 yae e il Luiill o (peg ¢ L glgis
Lo yall Gl ol @2y gyl aydall 3y gal Alodi Jiads selass e
e Lggalt ALVl el OlaTh OBy Jom i mgud O (e

AoVl wgilab J1 egisse
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mit.edu/stgs/irancrisis.html on April 28,.

teo



INTERNATIONAL CENTERS FOR TRAINING i &si
Lggilt iteutl 3=51,1t NUCLEAR PERSONNEL
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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 practices.

Lio yo pd6md (ot dd ool oyl 3ol ye o LASY A5 01 55
Jals @@33 ¢ gd\_a_” ;\:-..vT@m} Y Jbb‘}” e Aol g La5HY ﬁﬂ_\.ﬁj\
A key disadvantage, which would .Li el Jinsiy slesa¥

have to be carefully controlled, would be the potential for

s ol bl Js U g leakage  of  sensitive  knowledge.
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LIS (e e oyl ol ya oL BT 2 Dpcnie sy e WLaat) 45
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Limiting the curriculum of international .Y3A-
training centers to nonsensitive topics and ensuring
that rigorous counterintelligence programs are put in
place could reduce such risks to low levels.
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Such training centers might be e<=3)) e sl

separate from international fuel cycle centers themselves,
to avoid leakage of the sensitive technology used at the

3536115593 3l ya e Aladia cuyudl 351 sfuel cycle center.
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For the same reason, training personnel on the 543!

technical work of fuel cycle services, while important, is
not properly the primary role of an international nuclear

claasd Ganlt Jeall e onals ol cu sy sLinssVl fuel center.
SETETSRPTE
cllelly 18 yall wguad olimil J1 plizmie ddgadl jei,ll o
coladl e A0 yall (s cdlaty Thay cAdgilally Ldgudl laMal 2
2 g L adall VLVl 2 Coyuslly dpsllald 4501 Ley s Wy ¢
Indeed, there is a need for well-educated, . sLall Jlxs

ol a=21lly experienced, and motivated professionals.
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At present in Russia, it is difficult to educate )
students for subsequent work on the nuclear fuel cycl-

+ oalart] ==
el = Y
Leelt - Y

L9 lpadad Seanlg ingedl Olueldl &
599 398911 3393 J29.5 Joaes 39

LIt ag 800 aylga ¥ g Ay dnd) el &y g 5mus BT (]
As a result, interest in nuclear power 1S growing :sg.s
S LSV Ty 5y 5y dygsall ABUIL alaza¥l slquickly.
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oWith the support of the International Atomic Energy
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The key questions of the workshop were: How i
LewS, 5Lt can we increase access to nuclear power?
: L:?.AJ-Q-L” Lf'u)ﬁ L@ﬂj\_ﬁ L_?l”
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How can we do so while reducing the proliferation ®
)LZZJ.»Y‘ )Ja\;za Y aodl = SJL_'}J‘ PRV uj.A;Lv" Z.J.\\&.A! o2 La risk?

Boris Myasoedov, acting chair of the Russian
Academy of Sciences' committee, noted that energy is
essential to human development, but fossil resources

igedl ialell cayyas b Lawdg are limited, even in Russia.

O eall Ldyg 2 i Lall Jgud! (aad

(') Russian Academy of Sciences (RAS)
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(7D Summary by Rita Guenther, Marc Humphrey, and Micah Lowenthal
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Bulgaria is a small country with a population of 7.5
million and very limited natural resource reserves.

Bulgaria's experience . fis isgums Lgid Lacdall i dalon Yl
in,=dl wjuoswith nuclear technology began in 1955.
In 1956, the Joint Laify (1800 ale Lylabi 2 Lgeill Lix gl gienl]

Institute for Nuclear Research in Dubna, an institution for
education and training of nuclear scientists, was created.

ey ¢ doingd 2 ggill il el Al agall V30T ale

Cragsid! eleladl oy S aland
The first Bulgarian research reactor began operation in
sle 29 AN ale L aall Tun glab &ilol Jelas Jof 1961.
The IRT-2000, a heterogeneous iaastlsldl Jelda sLaS Yo

water-water pool-type reactor (thermal capacity 2 MW), is
housed at the Nuclear Scientific and Experimental Center of
the Institute for Nuclear Research and Nuclear Energy of the

iyl y> daew)Bulgarian Academy of Sciences (INRNE BAS).

el gl Aalhally iy =0l ugal 5 55502 (dalgliawe ¥
From 1990-2002, Bulgaria's first (INRNE) 1,;la1d1 2 glatf

(173)

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

io~



inge dama Jof Lylel olant Yoo Y2130 s mat 2 g nuclear
ebyes=tl ud sl

doladll Jads Loyylaly 2 AUall dulead dead 31 Gl o
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Regionally, Bulgaria is considered to have a well
established energy infrastructure, and very good

2 st Joudl e Lslals yaen Lo dajtransmission capacities.
Ithas of Lt adgill ey ol yuall Jadg ¢ Lamdl £idls 23Ual Sl
an opportunity to become a leader in the regional
In LBy Bl Bae 25051y mead LI ssaienergy market.
2001, it exported 7 GWh of electricity and 14.5 billion
2 blglie V cemnil ¥+ 41 ale 2 cubic meters of natural gas.
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Bulgaria 1s one of the most energy intensive countries
and one of the most energy import-dependent

Olaldt , 5eni o s sualy Lyylal ol countries  in Europe.
Ol (e 2BUAT s yly e ABUAN ;850 aatiad g 48Ul Ladietienl!

A )9Y!
gl >

Indonesia is an archipelago nation with more than
17,000 islands near the equator, with over 120 million

idgs Leeerigud people, and with small uranium reserves.
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With its high . juo Las asilsdl Gllosls ¢ iewd (oule
population density and rising electricity consumption,

gL, asthere 18 now a real need for nuclear power.
oLl 53y Il ¢ oL ygadl 3 ginl ¢ Las,lg dilem ot daliss )

Aygodll Blall 45 ]
i Indonesia's nuclear program began in the 1970's.
According to “Act NIV ale Loyl 2 o9l malipl

Number 10, Year 1997 on Nuclear Energy,” the
executing body (BATAN) has the right to “undertake
the nuclear fuel cycle services that could generate the
nuclear and common industries.” The main objectives

Lsag of the nuclear energy program are as follows:
Laiand| Ll ole "gsdtl 3latl oLas Y4V i ) @3 plal”
BATAN)Since May 1996, BATAN transferred e(;LL)
all assets of the plant to the state owned company, PT
5301 593 alaaig alal’ 2 301 LJ ((Batan  Teknologi).
2Bl el A 01 Calua¥! Jiatip " augsill il biaally (gg5!
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(Wi) The same ref. in 152.
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short term — statement of nuclear options for long- .\
Agedl dadamill lhla - - st cudl Lle term planning
medium and long term — science and technology .v
foundation, operation of first NPP on the Java-Bali

s L grid, and data collection on uranium reserves
UL aan g ¢ Lisglgismilly aglall cslnnge — Jashally dacugall

poobysdl Globist e
Indonesia (BATAN) has a fuel fabrication facility for
the research reactor (the Fuel Element Production
Indonesia is currently analyzing sInstallation or FEPI).
the following initiatives to access nuclear fuel cycle
claas 2 LI @l yaldl iulys jele 2 Ldls Lenndgaiiservices:

:(\Yo)
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GNEP (Global Nuclear Energy Partnership):
GNEP Initiative of the US President, February 2006.

¢ oYl iy e 5 yaliae  (loggil! BUAL L llall dsn , aih)
Yol bl

RANF: (Concept for a Multilateral Mechanism for
Reliable Access to Nuclear Fuel), initiative of France,

7 The TAEA and international community 2006.\www.iaca.org.
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Germany, the Netherlands, Russia, the United
: RANF Kingdom, and the United States, May, 2006.
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NTI: Initiative of a non-governmental organization, i sl

Nuclear Threat Initiative, of Washington DC, September
. NTI 2006.
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Correspondence with the Preamble of the Indonesian .\
Constitution: Indonesia will actively promote peace

el joyal e doliin Jead g Lt gl

Harmony with the IAEA system: multilateral, integrated .Y
safeguard system consisting of a comprehensive safeguards

idlesgll pe 3La3¥! agreement and the Additional Protocol
iaglaie e Blastly ¢ cal, bVl saanll altailly 4,001 23U 4,050

JoEos3aylly dlal il culile_andl ol dlast Lo aatiad ilolentia

2Ly
0= u=3L5 T No contradictions with the NPToss ¥ ¥
Gaggll Al HLET ane saalas

. Lyuas e Non-discriminatory  .¢

¢ot¢



Indonesia supports the right of the Parties to the .o
NPT to undertake research and development (R&D)
for peaceful purposes and to fulfill IAEA integrated

B> o3 Lyt safeguards agreements and the NPT
Sl gl Aol L1 L ane s ales 2 dss Lall Cal, LY
esllacatt o LBLE1 e g ¢ drelcadl (ol 2 3) ugtailly &g ot
Bl 81 LT aue saalasg Ly00) GBUAL £ gl A1l sl Alalemat

(G99t
International assurance for developing countries .1

(party to the NPT) for long-term, timely access to
nuclear fuel cycle services (uranium enrichment and

sl o luldt gy eililes Teprocessing), for their NPPs
Jaglall sudt e QLAY aue sualas 2 )b o )
Gy
vi >
AU ddama LEAY HLosd ol Hesmi el iy ey me il

ale 2 Joghye i Bals oliel 2 clly Jao 2 cinsys Lgisnd ¢ Gl
After Egypt's ratification of the NPT in 1981, ) .Y A1
it negotiated a number of cooperative agreements with
leading supplier states to begin the implementation of

Badaill wag ,ne an ambitious nuclear power program.

(""®)Internationalization of the Nuclear Fuel Cycle: Goals,

Strategies, and Challenges
\http://www.nap.edu/catalog/12477.html
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ddall cal® ¢ VAAY ale 2 Ggill Al LET ane saslas e
2 el Lot 31 3500 Joud! pa olaill 5 (o laill je L BLENT (4

Aaged! Ledlls Loals
Most of these cooperative agreements are of long
duration and are still vEgypt decided in 1980 to invest
in nuclear power before its great discoveries of gas

post-Chernobyl, which brought great relief to the
energy sector and more particularly to its electricity

J_.ABZL:@}.A_” :LBUQ_“%‘)LAILA.AY‘ YAA. ‘ALC% Hﬁ&)}l’v needS.

Las ¢ oghpcdd 30,1 tas Lo 5y1all 2 3Lall 5,0 entl colalinesy|
a3 e g LBl gL tadt oy sntl eul s Laa W1 il J) oo
It was responsible for the uplift of Egypt's L g
Syiean 28 ILg Industries and other domestic needs.
This was also .idsdl clalan¥ e byl g puns 2 clelicall
one reason for the country not to hasten to rekindle its
mal olen s Laadd i oles g Interest 1in nuclear power.
Nowadays, the gl islally yoss alaial gusYy <t

generation of electricity is mainly dependent on the

JEsdn a el yme ol s cuse of natural gas and oil.

In the .dasily cardall 5000 alasiad e cbyesstl adgn 2 bl
year 2005-2006, Egypt consumed 17.3 million tons of
oil and 541 billion cubic feet of natural gas.
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If a decision 1s made ¢ jaiwa JIy Y an yuematl penly s
to go ahead with nuclear power, it will be to face their
future electric needs in light of the short life span of

S>3 3t @3 L 13l Egypt's oil and gas resources, as well
o2 Jeiiedl 2 Gosmu asle Logoill A8Uall ol 0 2 Lenid Ll
dodid oY) paall jind g s 2 bl clalind dgaisa
LYl e ol BLE| jns adgs S 8LSYL ¢ jme 20 5101
According to the ¢ ale Y- LVAAY ale 2 su =l

agreement, the United States is to provide Egypt with
fuel along with a reactor, provided Egypt would return
the spent fuel to the United States and compensate

B yeal dga sl LY ple aalalt Laaggthem for it.
LYl I cllgi all 553500 53Lels 5 ine cisgaly « Jelall 353,
Egypt then had no problem with such an ;.=
arrangement, which obviously reflected proliferation
2 Lobs wlulde )& 3530l olalual il plews plCONcerns.
ki OlenY p LAY Al

Mgl >

Loss of energy security is a subject of great risk for
Armenia, which is situated in a difficult geopoilitical zone

oluas yibut is keeping its political and economic stability.

(WV )The same ref. in 157.
tov



Loyl it g Lyiua)¥ jn oy lad om0 50 28U Jlome 2, oYl
The impact of . Luw 2ahic2 Lasgs gl calatd¥ly bl

energy security loss on the social-economic life of
Armenia can be assessed by the bitter experience

Jl=s oigained during the energy crisis of 1993-1995.
Liira sl 2 oaliai®¥ls e Lein ¥ slmdl Ll s 431 al Z3lt
Armenia is wholly dependent on outside energy s

The only .io,ladiislall jslas Lo Liss Law,i sources.

domestically produced primary energy is electricity
from hydroelectric plants and, conditionally the single

o Lulsma d3ill suus 51l 8311 nUclear plant (nearly 45%).
In 2005, a new . iileygestt islall cillama (o ol sl
strategy for the period to 2025 was announced, calling
<yl Y+ *2ale 2 for nuclear and renewable energy.
aadmnll dygeddl ABUAN alieials V0 VO ale g sugus duoe il
The strategy aims to achieve sustainable economic
G ) el sis Caugig development in Armenia;
¥y BUAN IMEL Jujads ¢ LiweyT 2 daluticall Lalaaid¥ ipeitll
3yl Jladll alazia¥ Gleisg ¢ dubadl ZBUAT 3yl ge pugity Ll 2

3ol BUAN jalaas joslaly ¢ Lol Z3LYI
The “Least Cost Generation Plan for Liw,i s

2006 (LCGP) was developed in 2006, with the assistance
of the US Agency for International Development

$OA



(USAID) based on the principles of the “Economic
Development of the Republic of Armenia within the
Framework of the Energy Sector Development Strategy,”

3" which was approved by the Armenian Government.
il suel ey (LCGP) "V e 2V ol ot o dgn i atens f 3y
2 Gl el als ol e L gall L alill iy Y]
e e sl Y1 G pUad L e s o] (asis Luiea sl iy ysgen
After considering a number of i,V Lagsadl aule 50l

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

dodil) jlacd cpeca® ¢ olagliwdt (e sue 2,131 1ay Armenia.
- Ll AT o paantly Slally

Guided by the implemented analysis, as well as by strategic
and economic research, the following recommendations are

+ L elue g3t ( LCGP)  auzsg made in the LCGP:
ale 2 sials suustl inged! dalall susg s O Sy )
decommission the Armenian Nuclear calaif gy =s ¥\

Power Plant (ANPP) in 2016 or earlier, as soon as the
BUal Ua=ae S inalainew nuclear energy unit is ready

. (ANPP) fica,¥1 250

complete funding of ANPP safety upgrade projects .Y
and the required investments to ensure safe operation of

Jles=sl the nuclear plant before its decommissioning

¢o4d



oMl plead sl sl plein ¥ psbi pslal (ANPP) Jsa
- Dgeill Al Jiads

develop a comprehensive decommissioning plan that ¥
shall be 1implemented five years before the
commencement of ANPP decommissioning and shall be
based on the provisions of the ANPP Decommissioning

ilas a9 Strategy approved by the Armenian Government
e IO Ladass @i Ay ¥1 gl Z3Uall Llame CaBg) dlald
{ANPP)clems o Jo ol gins

determine funding sources for ANPP decommissioning, .¢
form a decommissioning fund, select the fund's manager who
will manage it until control over the low risk investments is

Jogaid! 5sbas wusd switched to international organizations
. (ANPP) cle=iy

develop and implement a plan targeted to resolve .o
problems regarding Armenia's ability to finance and
construct a new nuclear plant by including size and

ialel) Jealiadl fs Caagis ddad luang s g allocation issues
. Zx_m_m BlUaI dasra ;Ugj d-i}al‘ LJ-LJ-A)T B)..LE_)

develop local renewable resources to enhance energy .1
independence and ensure diversity of energy sources

£.95 Ol g LBUAN L sl 3 i) Lol 330l 31 g Ll gLy

@Ua_” JJL(A.A
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develop and implement projects that encourage .V
energy efficiency, making this sector attractive for
consumers and contributing to the acquisition of energy

o epbadl daing aus g efficient equipment and devices
%:\-AALA.‘J‘} ¢ u:\&xl@:u_ul‘ Lo ¢« BUAN ‘a\m\ selacs u_‘.c 67_4_'2'3
3}4::3\3 ENRVSY 3;\.&&3 Bl e Jsaml

establish and implement a project to minimize the .A
impact of tariffs on consumers with regard to the
commencement of ANPP decommissioning and new

gl 818 e usdl S g g9 y-die Jatiy nuClear capacity

%; 5 :n 2.« An}‘\_j[)ﬂéﬁ‘@”‘ “11‘() ‘(‘ 2 A;sﬁ)_é_l‘z JLNNJ‘

suoasdl Lgeitl 5yual g (ANPP)ulenss
At ¢ i W Legsmsdl ey & il el gl B o
This Usudl jlemiot (Ll sas ¢ Liivey T2 iuibs gl duaasd) digicl
will allow investments in the construction of new nuclear

sl 2 oyl mocaunits from other financial sources too.
il ol i =y 6)_5.3“ U yal ol oy aduus dage aulusy

ool Jogail) o yall ey Lo dabait! Joud oL ygal
Armenia received an official proposal from the Russian ¢,

Federation to join the pilot project at the International
Liw,i Uranium Enrichment Center (IUEC) at Angarsk.
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9 el (493 dugedd! LB ‘:,.a_\_u.ﬂ {x‘my‘ 2 Lyl ol alasyy
Boall 3o g aBlll Jaldy ¢ (g9oilt HLEDW aie culillatiay il
Armenia declared its principal commitment with regard to
However, 1,239 1001 Lgalyall Lis)i coileiy the proposal.

Armenia's participation largely depends on its Concept of
nuclear energy development as well as on the proposed
structure and operational functions of the Center.

(\V/\)sz‘ﬁ“‘ >

Australia has more uranium than any other country and is
There 1s increasing political interest interested in selling it.
in the nuclear industry prompted by climate change,
international nonproliferation commitments, uranium

alaia¥l oy prices and  Australia's uranium  deposits.
¢ L 35 o Bgeit! A BUAN el aa Ll ol 2l
Australia has ¢udg. dggall e l¥! jLasy Jasd Ldgudl cbal 35I¥1

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

sheestt Wtsuithere is high potential for future discoveries.
clslingst @lling @Jlall 2 ialenill iiadiill ag S0l 3)l5e e
Australia provided cad Ll ks 120 Lol dadgie il
more than 20% of world production in 2005, and can

e /- Yo e issiincrease uranium exports significantly.
ashyslt Shinle wy3 O L rEmagy « Y000 ale 2 ALzl

2B i Aoy

(Y YA) The same ref. in 157.
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There is increasing political interest in the nuclear .
industry, prompted by climate change, nonproliferation
@53 a3l L yxeiconcerns, and the high price of uranium.

Elyabo e U, 2 Tty ¢ gyl Al Y1 LA ane sasless

as iyl e Juamy Tal y fie sl llin g o @ILall 2 ag il

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

263501 Ly e ad Suiius A1kl Lagsailg NUClear power.
fre g culianl sl gl gitll HLAEH (e dioell g ool
LU alodeical 2 pewgil] plecdly 35350 calslial Oled @aud Goyko
sia yoaig This 1S @ good commercial opportunity. .isgsf
Challenges will include integrating this .o ikl i 4s

into the current market, transportation of spent nuclear
fuel, retention of the ability to enforce bilateral
arrangements, and maintenance of strict export controls.

daslgs o8 e Blasdly ¢ cllgiudl (g5l 38501 S5 Jadd S
A full analysis of the implications of . Ll e 2ol

such a system has yet to be completed.

L) eall e cilimnglin Wla (i ()
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o 3l >
olisty e 7l ol Gluddl (e Jubd sue (e sas by Jadid!
Brazil also has nuclear power technology aslysull (e jess
and is concerned about nonproliferation.Only 30% of our
o Sl s o) a353l1 e gterritory has been prospected.
e ¥ Bl Q33 ag iy szt 2 AN clea 3 cn
In the end, we expect to be among the yiasy.dads Lgrosi )i
Joyledl 20 3 g4ul 3l three leaders in uranium production.

S gianad] o g gl |yl
Brazil's medium-term vision includes investing «iti

profits in industrial development, aiming to achieve
self-sufficiency and ‘“added value” to exports; no
planned reprocessing (abandoned 30 years ago); and
development of long-term interim storage of fuel

Jyldiassemblies (deferred decision on fuel cycle).
The long-term vision includes: continental Jo &3

integration and assuring regional supply of uranium
and (open cycle) nuclear fuel services with full scope

SHLAN g BV Jalemill ua¥ dlsbs £i31, 1 445, lisafeguards.

&A (bjlai\ 5)‘9.,\_”) &§ng| Ajjjj‘ QLAJ}j {:5__!.")‘9:‘.” _,\4_\)33 uLn_m 9

(M) The same ref. in 157.
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Brazil's decisions about expanding «!,!,3 ol . ielest @bilecat

or ceasing enrichment and fuel fabrication are not based
on the profitability of the enterprise; price volatility and

Joyledt wlassurance of supply must be considered as well.
pos ¥ 3580l adio g a5l g el Blad gt ol aB ol Jlma 2.
o2yl g Sl Gl Hlae Wl yIak Ak sty oy pubal e
The Brazilian constitution calls for peaceful ;g seos
Ll slefusn ¥ 1 by dtuses of nuclear energy.
Sl il g Lgale e o Il J 9l (e Jo3 15l dady 95201 2Ll
P Glatly oy dt pa 88 i Eng 8w YO oy, 55 alg by
- S99l HLATYN g L9l ABUAIY Lo ol gl

Aol ggsill 35361 5503 g 2 Al Gl

s it Olaeldl Ole ozt sl >

» Committee Meeting #1: June 5, 2006, Moscow, Russia
gy ¢ sEmwge « Yol gluse 00) @3 Ll plata

» Organizational meetingCommittee Meeting #2:

October 17, 2006, Washington, DC: ¥ 3, LUl gLaia |

Aaalall Glaill g« Yo o U J ¥ 0,85 Y YSpeakers
» International Workshop: April 23-24, 2007, Vienna,
Austria, TAEA dL:;HT /ol YEYY s dd o Jae 45 )4

ol B3Ual Adgntl Alesglly Luwadtl ¢ L o YooV
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» Committee Meeting #3: October 9-13, 2007,
MOScow, Russia Js¥ e Y¥-9 1 ¥ a8 sl g Laial
Sy ¢ Sugec YoV

Committee Meeting #4: February 12-14, 2008, »
Bl SV €Y ;€ 8,4 5l e Ldal Washington, DC

Aewslall laiilg (Yoo A
= Argentina: (i Y1 Villagra Delgado, Pedro Raul,
Embassy of Argentina to Australia cpis S LaS1adt L

sl LU L Jgdl A dles ol ca JATmenia s L,
Galstyan, Areg, Ministry of Energy of Armenia

e, T2 Bl 5,1y,

= . WisoiBerriman, Annette, Department of Foreign

Affairs and Trade of Australia is Ll 953015 ,154

Ldfyii 2 5,5l gHutchings, Ronald, Permanent Mission

of Austria to the IAEA Ules gt oo Ly L8l adly

L, Z3Lal L gul!

»  Brazil <l : 323 ) Guimardes, Leonam dos Santos,
Eletronuclear.iy,ad! £alall 20900l Ales ol (ool Joy !yt dedlal

= Bulgaria : L,LL Stamenov, Jordan, BAS, Institute

for Nuclear Research and Nuclear Energy . 4.«

. 2.393.«1\ @Ua.“j %ﬂ‘ &W‘
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Canada : : 1xX Shalabi, Ahmed, Permanent Mission
of Canada to the TAEA iles gt ool 1iast 251001 2!
ot 23l Sl gl

Egypt <« Shaker, Mohamed, Egyptian Council for
Foreign Affairs. is )Ll 0g2ill g pall Gulandl s
Indonesia ; L—wisxlHiswara, Eri, Permanent
Mission of Indonesia to the IAEA a-cilall ddall

A ) A8ULI 400 ool ANS 5N sl L sii¥Karyono, HS,
National Nuclear Energy Agency (BATAN) 4S5
- (OBL) 4 53l A8
Korea, Republic of :: LS 40 ,5¢e> Cho, Chang-
Sok, Korea Nuclear Fuel Company, Ltd. 258l 4S &
Basaadl Ly ) &1 553U Yang, Chang-Kook, Korea
Nuclear Fuel Company, Ltd. sl 2s814S 5

Sl ¢ LS4 ) sean

Russian Federation : (34! 3.a3¥) Bezzubtsev, Valery
S., Federal Service for Ecological, Technological and
Atomic Supervision of the Russian Federation 3_sl!
Aa il A A1 IS5 ¢ L S 53S 5 ¢ L o 6S0 Al
5.0 Al JlADdBychkov, Alexander V., Federal State

Unitary Enterprise “State Scientific Center of Russian
Federation;Research Institute of Atomic Reactors WJA‘

B gall
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R_JJM‘ M Lat! Q\J-JT Jd—g2a g 3._“\.5\:-.3‘2“ 2_134_\1 u\_ﬁ (P u
Ivanov, Valentin B., Member of the State Duma Russian
Lushnikova, Liudmila, Institute of Biochemical Parliament

gl s Liayentl 1 gaaPhysics, Russian Academy of Sciences
Myasoedov, Boris F., agtell iiugydl iialesNg  olsjally

Petrov, Vladislav A., sRussian Academy of Sciences
Institute for Ore Deposits Geology, Petrography,
Minerology and Geochemistry of the Russian

gyl etV s L glemtl 2wAcademy of Sciences

Zmeyevsky, A., Permanent Mission TVEL ijagaglell

of the Russian Federation to the International

S g1 AL Al 22t 5 Organizations in Vienna

L 4 gall ciladaial)

= Switzerlandd) : ' s Kelly, Julian, Association for

Regional and International Underground Storage
(ARTUS) sV cad (g 533l 4 gall 5 4aailiy) 1ad JARIUS.

- saanldl LY s Ahearne, John, Scientific Research
Society (SIGMA XI)) o<l &oadll & 20a]V 5 Budnitz,
Robert J., Lawrence Livermore National
Laboratory i sdl 59 il (il 593 »33<Bunn, Matthew,
Harvard University 2,1 ) 4as sBurns, William F.,
Major General (USA, retired) p2budl oani LS 4y
< sVGuenther, Rita, The National Academies 4e\SY/
4 allHumphrey, Marc, The National Academies s
L 2 sastl wa! Gladaia (gl Basiall il ol dadball Aall
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= International Atomic Energy Agency 4 sall 1S gl
.4l Al
Forrstroem, Hans, Department of Nuclear Energy

A pall 4 553 Sl Gy 308y clus ) &
Lyl sl LWl 2 Ergmll ilagll Galanll o: Yo
, Chair, is the . """ John F. Ahearne" Liygal <3 &)y - )

director of the Ethics Program at Sigma Xi, The Scientific
Research Society, a lecturer in public policy at Duke
University, and an adjunct scholar at Resources for the

Future.

siol=e g " Sigma Xi" Lo malip jae 5o gugiy !

JoT e 3yl 2 by by « W daels 2 daladl Lalecdl 2
¢ 3ylell yarands ¢ iUl Lloady o cdlelall Ladlwy Juai cll
Dr. Ahearne served in the US Air .ialdt sl dtsyialg
2_aas Force from 1959 to 1970, resigning as a major.
He has . YaV+ (V309 - i5,0al12 ficn paWl Lol el gall

also served as deputy and principal deputy assistant
secretary of defense (1972-1977), in the White House
Energy Office (1977), as deputy assistant secretary of
energy (1977-1978), and as commissioner and
chairman of the US Nuclear Regulatory Commission

("*% U.S. NATIONAL RESEARCH COUNCIL COMMITTEE
ROSTER
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239 e lbws 8B Conta Laadl Ja &g (chairman, 1979-1981).

ialall gy (a Wl e lt 2 (Sl (VAVYYAVY) cln

2 ginc gag  (YAVAYAVY) it 39 deluw 3Ly « (YAVY)
dayiyily o plal M&sﬁm—u sl Z_J&_D.A;}” ita el
From 2000 to 2003, Jiigc icaigl ialygll iianlesl gine

he served as chairman of the Board on Radioactive
Waste Management; he had served as a member of

oty caia YooV 31 Yoo Gathat board since 1993.
o=l plad e sae e Jeeg ¢ DAl loladls)lof utes
Dr. Ahearne holds a Ph.D.in physics .cniadt g,
cbyall 251 ees 8l 55led Jams from Princeton University.
Ogeay 3 dasl (ye
"Budnitz”.ae cipgy - Y

Gl (A sl piml cralidl nala sl @alls JF @i
Before that, he was .v--vale ;51572 Lg)sadles Laala

associate program leader for nuclear systems safety
and security in the energy and environment directorate

Ju34at the Lawrence Livermore National Laboratory.

From 2002 t0 .ol joe ol puil el ytides 2 &idlg a3l

(W )The same ref. in 159.
¢V



2004, he directed the Department of Energy Office of
Civilian Radioactive Waste Management's program

deg sde ol conta Jaion science and technology.
¢ agged! iedalll gl s s ye W A g ! dadaidl Al
53531 890 Jeloeill dadbwg ¢ plalielly ¢ bl duige Jloes 2 plis
He has been prominent in the field of nuclear .51

reactor safety assessment and waste-repository
performance assessment, including probabilistic risk

ingsill e lall dadbow @udd Jlome 2 5yuss 5505 4y ASSESSMENL.
o ali citaisdl Gl sell @ udt Lead Lay « cslnlaitl pagivuag
in physics from o ygissadl i, 9 Joo Lasls (e ugsyglles i
35k ke Lesls e Lyati 2 Harvard University.
“v'Matthew Bunn ', 48l -: ¥

daalos Ldondl Gg5adlg agdall ) absem,0 2 e loua Bl
Mokl Bya 2 Mol dliomy eyl g (yp> Bllss 2 3)l0)la
¢ Lgede 5 pdacall 5nls U1 g dugeill domla¥1 HLam g colay Y1y dsgsid!
Sl gies EE 30t A (gas il 358511 55939 Angsill LB JiEt ey

bﬁ)&.“_a-.u_‘i'»_“on. ¢ \_“ojjj_l&l”j‘zj_‘.ﬂ‘ 2\_4_‘..\:1_4_‘..1.1'75—\1 jl S e

e el 1Bl e et Lagd 5ol ¥ sl enlabin 2 e,
J939 il LYl 2 Lgalaieinal (e 311 Sagsill sl g doml]

Ll dgran 3ylol Gallome 2 g iney ¢ Golcall J3ling cull sLosY|

(W) The same ref. in 159.
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ciall (e Lligs 5 de A8l e yi5a] G52 hla  dallYl
L el I B L 5,0 3912501 20) ibiglatl daall 4 sl
910 G (ylaidily daym o & VLA e ey Sl alg ¢ (Y00 Y
Dr. Bunn .ie bl icaledly igsidl Lis fgissilly aglall oy
holds bachelors and masters degrees in political

science and a doctorate in technology, management,
and policy, all from the Massachusetts Institute of

potall 2 yo sy ugsysll s dl i oy J e~ Technology
Jgra (e :\_A_u\_“u_uj‘j 3)‘3:2”3 \-..""}b-‘&‘:‘-” .%"‘)5 ".f—sgj Z: ‘..\JMH
L glgiennll g daliila

, Major General (USA, retired), is a former director _:4

of the US Arms Control and Disarmament Agency and
o s former commandant of the US Army War College.

“"William F. Burns" ¥ =

wSlBy POt g0 Al VBl Gl juue ¢ aeliia el
oldn ol glall 2 sa il Conia J o5 ¢ gy pa¥l L yall Ll
Heis a. bl sliagedt sld¥ 2 ggsull ZMLll 6535

distinguished fellow at the Army War College and
serves on several panels, advisory boards, and boards of

a4 trustees of governmental and non-profit organizations.

He is judge emeritus of the . i =t ideati® L i bue)

(W‘) The same ref. in 159.
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>3 g Court of Judicial Discipline of Pennsylvania.

Ol Limd gune Wil g Lolabiasy £80easll doliatWl dasmoe ol Ly

RESI, (I {POPOR PRUY
RUSSIAN ACADEMY OF SCIENCES idts_: Lats
astall gyl 103l s¥I ROSTER

Nikolay P. Laverov, co-chair, is vice president of _:

the Russian Academy of Sciences (RAS) and former
director of the Institute of Geology of Ore Deposits,

" g¥seny Petrology, Mineralogy, and Geochemistry.
" Nikolay P. Laverov

He Lo gl slicusally L slouadl ugal Golad! juully (el

has worked in and with the USSR and Russian governments
on a range of ecological problems, particularly nuclear waste
disposal, and has been a leader in radiogeological studies
aimed at using the protective properties of the geological

environment to prevent pollution of the ecosphere by
il ysgaxdl) sty Luwg ) Lagemml s Joo a3y Tadionuclides.
oty Ol ¢ bl LA e Al (Ldn (A8l sl sl niyl
el e ¢ 5,V g sl el adhiell i galall i gaandl
2 aglall ipenslesy Ludyg « (VIAV-YAAT) b 1 s

pslall Lpaunlent yusy o3l cexile VANV AAY) 1k 52,8

('®*) RUSSIAN ACADEMY OF SCIENCES ROSTER
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2 ol ysigoall days le Juamy VYO ale 2 seniisa dgan e gy
2ehlageadtuals e V30 e D L inadl Laglpadlagle
iy Sy Jac g ¢ lygdillg cagntt e YO s R dlies

VI Ll L gl gl Al sl
Valery S. Bezzubtsev heads the Department on _: ¥

Safety and Security Regulations at Nuclear Fuel Cycle
Facilities at Rostekhnadzor, the nuclear regulator in

Valery S. " cavniienyy u slls the Russian Federation.
(

""" Bezzubtsev
2 ggs—ill 5Bl 5590 3 alrall (o a¥ly LMl @ wd un S
ote YA s VAV s n a2 | ae ( Rostekhnadzor)
s ¢loil s lai 2 g 6o all duin ugasg preailly Lialall &g i

From 1999 through 2003, he . iLgsdt isUall mliaome (4o

served as deputy head and subsequently head of the
Department for Atomic Energy at the Russian Ministry

Jad Yoo Vale e Y399 ale (o 5,na1 2 for Atomic Energy.
:\_D.J.” aliatl 5)‘)3%:\—3)4-“ ialiatl ZJ‘J! %J)ﬁlwtj) me./.d
In 2004, he was appointed as deputy head of . iy,

Gosatomnadzor (GAN) before assuming his present
position later that year.

(W) The same ref. in 163.
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is director general of the Research Institute of _: ¥

s 2.8 Atomic Reactors (RIAR) in Dimitrovgrad.
YAT" Alexander V. Bychkov" < sSax

2 (RIAR) i, edle L all eulsii 0 gaall alatl oo 1
After graduating from Moscow State .si,a8g) s

University with a degree in chemistry, he began his
career at RIAR in 1982 as an engineer and researcher.
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Dr. Bychkov .Y:+Tale2 Jlodlaiaio2 ainas 3 ablall

received his PhD from RIAR in 1998 and is a leading
specialist in the field of non-aqueous methods of fuel
reprocessing and a leading developer of pyroelectrochemical
technologies for fast reactor oxide fuel reprocessing and

 YA9A ale A RIAR (ol si83 e Juals production.
Valentin B. Ivanov, graduated from the Samara -: ¢
Technical University with a degree in electrical
engineering and received his doctorate of technical

cwidls sciences from Kuybyshev Polytechnic Institute.
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(m) The same ref. in 163.
(MV )The same ref. in 163.
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sphere of professional interests includes the nuclear
s, 1 fuel cycle and spent nuclear fuel management.
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From 1963 to 1998, he worked at RIAR, . izl gq541

for the last nine of those years serving as its director
e 3ol RIAR 2 Jae YA9A g1 VATV o o nan (2 general.
From 1998 to 2002, he served as First Deputy . «fsi
Minister for Atomic Energy of the Russian
A cemia Jid o Yoo ¥ 1Y 3A o5 m a2 Federation.
In 2003, he was . g 31 sLoidU Laslal 2,201 B3UAI 0568 J6Y!

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

Y+ V.le & Transport, and Communication until 2008.
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Should the international facilities be owned 4!~ ¥
by governments or could private companies own some

0953 Olg dngeill wulsal iestsor all of the facilities?
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What regulatory requirements should be in iyt - ¥
place in the receiving country to provide assurance of
05523 O i U Aedaiill Aoy tisafety and safeguards?
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What level of technical personnel are needed, in terms

of training and in terms of numbers, to provide
adequate confidence that the countries receiving fuel

—s can safely and securely operate their reactor(s)?
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This joint study by the US National Academies isMxssy

and the Russian Academy of Sciences (NAS and RAS)
will provide an assessment of the technical, economic,
legal/regulatory, and nonproliferation criteria necessary
for the implementation of an international civilian nuclear

35840 5 590 T)_Arm Lo @unds e e 2 Lglafuel cycle.
The study is not intended to be aj ey U1 yolas J

comprehensive treatment of the topics listed, but rather a

il HLAS! auchigh-level, first cut at these complex issues.
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Because the scale of the full study task is large and
the details of proposed fuel cycle strategies are in flux,

L3 k3 & e sthe study will be carried out in two phases.
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FIGURE C-1 Locations of existing and planned future

J==_z1t nuclear power plants in the Russian Federation.
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FIGURE C-2 Planned schedule for commissioning
new nuclear power reactors in the Russian Federation.
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