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As noted elsewhere in this .agedl ZaUall yslas 2 2 3

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

oSlal 2 das o1 Less without controlling the technology.
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private versus government ownership, there are many
potential variations on concepts for multinational or
international ownership and control of fuel cycle
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By a multinational center, J! issll Lgd Loy 353410 5595 53l e

the joint committees mean a facility whose ownership and
management involves an arrangement among several
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There are important differences between CERN and a (2

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

Jaad Le gasme g (ypiw (s Lala culddus | ellia o)l and governance.
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Multinational or international fuel cycle centers might
idedl 351,11 yThave several nonproliferation benefits.
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The opportunity to participate in the profits . cled! J5 ot
from such multinational or international centers may also
reduce states' desire to invest in national facilities of their
ol el ssaaill 3ealllola 2 7L,V 2 dss jLall s 4 OoWn.
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In addition, many argue that if enrichment and reprocessing
facilities are established in the future in countries that do not

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

Hladl esldaell s <555 multinational or international auspices.
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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

s ALl s lesy cnedgs ondls s e peacCtivity being detected.
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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-S=0 o3 exempted from  international inspections).
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Hence, IAEA Director General «lecistlssaaia of idgs Ll3,
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  aluasial o<t .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

szl ielagbidl 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 1in, so there is no need for countries with such
facilities to fear that the international community is

G e sSomehow going to seize control of these plants.
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Nevertheless, such transitions are . plall sds e s ylar .l
Y gmill sis Jie ko ¢ clIs aag unlikely to be simple or easy.
It is likely to be many .dlgw of daren 0s&a3 i o ) U 5l 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

Hhadl as b of Jasdl w9 capabilities could be achieved.
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How to structure a step-by-step effort that provides .isIL.l|

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

ilaasl wSlsall e @2 L important questions and issues.
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Choices on these i1ssues .iauail! s ol sl eliwst! Sale -

have already been made for enterprises such as Urenco,
Eurodif, and the Angarsk center.
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choices will have to be made as these enterprises evolve
and additional multinational or international centers are

ois pglai 2 g all elylsdl 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.
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Similarly, any center j .sacs 5,5 s Il el 1 ,al
will have to be regulated appropriately; for Eurodif,
Urenco, and Angarsk, the host state where the facility
i1s located has always maintained the authority and

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

Je=_ia aadas cnaube the case for future facilities as well
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Control of sensitive technology. In some °
approaches, only the host state has access to the

e 5, Jl sensitive technology used at the center.
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Degree of multinational or international sharing of
ownership . In some approaches, the partners might
have shares of the ownership and control of the facility
small enough that no one partner had control, and all
major decisions would require support from several
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international staffing. As noted above, facilities
with a multinational or international staff have both

olewis el ol Labell 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

iaS) e (tee Goaag e yag% I dals uilia TEACtOT(S)?
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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

255! e s ulPakistan's nuclear weapons program.
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Khan's position .l yulg idleddl Lyysss Jie g 35T gt el
working on research and development gave him access to
many different elements of the centrifuge enrichment

ealiall e I e g LY (e 0S5 gshilly Gl Jlae 3 0l dee (1)
drany o Sed) e OIS 5 (@Rl Bl o gl Cunads LinslsiSl 320l

- @Al D Beal Sy il Jlas (B 3sha a8 Gileghe e
€Ly



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

a5 e Idinternationally operated enrichment centers.
Ll yulas Gdaty cnd 9ol cndla sl Glaty Lagd Gl o 0l 0l
Nonetheless, i asl5l comasi 3,1 oudl uaall e

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
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Different multinational or international fuel cycle facilities and

ol proposals have taken different approaches to this problem.
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At Eurodif and the Angarsk center, .ilss &l ol J calie

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

sL=il 2 Shea 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

oasill e« geniiyg iss, 42 not to provide it to others.
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The Urenco consortium has  i3l,e Lleyuss i Tyl bl
drastically improved its controls over sensitive technology
asliysigss  9Eminye  issyasince  the  Khan o episode.
Current proposals « olx @sls die dalesdl Lo glgiesll

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

i el )3 Ll 245 Llas 245 access to the technology.
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In . Lo glsisitl oda Gle Jomadl o 7rme yui cnabstl of 3
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

ideatl oulelya ¥l Wlia wlusyt! oda J) dalsYL information.
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INTERNATIONAL CENTERS FOR TRAINING il &ii
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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.
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A key disadvantage, which would .cilu,Lell Janiy jlesa¥|

have to be carefully controlled, would be the potential for

as ol bl AU olg leakage  of  sensitive  knowledge.
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Limiting the curriculum of international .)3A«

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

e



e 2 Lintie ciligiane JI Ll o (e sl (pEmag

e L plaaidly il yudl ol il ¢ya aosdly L1y i gl o yorsl!
lhgy. @laglall oy wdane lenl L8839 sl o arislye
Such training centers might be (<=3l Emas soall

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

393431 5593 350l e e ndie coyadll 3550 yafuel cycle center.
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For the same reason, training personnel on the 43,

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

claast Gl Jeall e cnals o1l o < Lanss Y1 «fuel center.
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Indeed, there is a need for well-educated, ;s Lal Jlxs

ol &31511s 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-
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The key questions of the workshop were: How .l
iS5, Biledl can we increase access to nuclear power?
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How can we do so while reducing the proliferation e
LAY Hlales (e adl e 53L3l olka cpels ilens) o Lo Tisk?

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

Ligpill dyalall Caypas L Laudg are limited, even in Russia.
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(’) Russian Academy of Sciences (RAS)

171 . .
a7 Summary by Rita Guenther, Marc Humphrey, and Micah Lowenthal

WORKSHOP - DAY 1 Monday, April 23, 2007
http://www.iaea.org/NewsCenter/News/2006/assurancesofsupply.html (WY

€9



(\Vv)wu-l-) &

Bulgaria is a small country with a population of 7.5
million and very limited natural resource reserves.

Hlodl ¢ L Goule V.0 Lgilemns die plug jibio wly o Ly laly
Bulgaria's experience . luas sygame Lo Landall Ldsl s
iny=yl ofuoswith nuclear technology began in 1955.
In 1956, the Joint Lails (1400 ale Liylil 2 dygeill Lo o il

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

Lwuyag ¢ dingy 2 dngeill el el all ugall V307 ple 4
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The first Bulgarian research reactor began operation in gl
ale 2y VAT ale 2 L aall o g)lals &l Jelia Jo7 1961,
The IRT-2000, a heterogeneous st sLdl Jelas LaS Yoo

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> daw)Bulgarian Academy of Sciences (INRNE BAS).
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From 1990-2002, Bulgaria's first (INRNE) i,laldl 2 slelf

(173)

Internationalization of the Nuclear Fuel Cycle: Goals, Strategies, and
Challenges\http://www.nap.edu/catalog/12477.html
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Regionally, Bulgaria is considered to have a well
established energy infrastructure, and very good

2 sl Joudl e bylals ,aed Ledsjtransmission capacities.
It has of Lt adgill ey ol yuall Jaig ¢ damdl 2adly 3Uall Jloes
an opportunity to become a leader in the regional
In LBy Bl Boew 25051y sl LI oy saienergy market.
2001, it exported 7 GWh of electricity and 14.5 billion
2 blglis Veesl Y+ o) ale 2_ cubic meters of natural gas.

Bulgaria is one of the most energy intensive countries
and one of the most energy import-dependent

Olaldl y 5esi oy s sualy Lyylal ol countries  in Europe.
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Indonesia is an archipelago nation with more than
17,000 islands near the equator, with over 120 million

idgs Leewssgsl people, and with small uranium reserves.
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population density and rising electricity consumption,

gLyl asthere is now a real need for nuclear power.
oLl 5k Mg ¢ sl pesntl cPgid §Las )l Lilen il 2alisall

9ol BBl 45 a1
j.w Indonesia's nuclear program began in the 1970's.
According to “Act IV ale Lewdgnsl 2 595l malindl

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:
Lodand| Ll olb "dugsitl B3I oLag YAV L ) v @3, g ilal’
BATAN)Since May 1996, BATAN transferred (L)
all assets of the plant to the state owned company, PT
353501 5593 ilansg aluall" 2. 31 LY ((Batan  Teknologi).
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(Wi) The same ref. in 152.
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short term — statement of nuclear options for long- .\
Agedl dadanill alyla - - seastl cudl Lle term planning
medium and long term — science and technology .v
foundation, operation of first NPP on the Java-Bali

sl L grid, and data collection on uranium reserves

poobsdl Glbasl (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

laas 2 Il ehald) il ys Hob 2 Ldls LewdgasiServices:
(Vo) . - -

S99 358911 5590
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GNEP (Global Nuclear Energy Partnership):
GNEP Initiative of the US President, February 2006.

¢ iyl sy M oya 53l (ugeidl LBUaL Ll ladl 255l ,_&i1)
Yol bl

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

(75 The TAEA and international community 2006.\www.iaea.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, 3ysl.e o

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

ekt ayad e daliiy Jead (B guu Licuid g
Harmony with the IAEA system: multilateral, integrated .Y
safeguard system consisting of a comprehensive safeguards

idlesgll pw 3Las¥ agreement and the Additional Protocol
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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

&> s Lewsgas! safeguards agreements and the NPT
el gl Al L Ll ane s alas 2 i Lall ol LY
cllacall sl alasl (e g ¢ deal el (ol p 23 juglaitly g ol
G LY Ll ane saalasg iyl BBUal 445! Dles sl dlalesit|

(954!
International assurance for developing countries .1

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

il oyl L9y euliless TEprocessing), for their NPPs

Jestall gl e GLATY! ave suales 2 )b oo )
Gv) >

Lalat) L lacme (LE3Y Ll Jol (esmd ol g oo yune ciiles

ple 2 o dd Bal> olae T2 olly Joae 2 s 5 Lgisal ¢ gl
After Egypt's ratification of the NPT in 1981, oI .} 3AT
it negotiated a number of cooperative agreements with
leading supplier states to begin the implementation of

Gaaill aasg yne 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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el cal® ¢ VAAY ale 2 Dol Al HLED ane saslas e
2 eoodl Aadp 15 )50l ol ae Gladll 9 (o glaill jie ilBLasY (ya

ogedd! Lgmdlls s
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

b gl dlall 2l ¥ VWA ale 2 ns o), needs.

Los ¢ Jogipedd d8les aay Lesyiall 2 yLalt 5 aatl eulal SnasW|
a3 Y1 ey i Bl gL tadt oy Sntl el s las ¥l il ) o
It was responsible for the uplift of Egypt's L el
Ssiwus o8y ULy Industries and other domestic needs.
This was also .Ldstl cilalosl s Loyl g yns D cilelicall
one reason for the country not to hasten to rekindle its
al olen NI s Leadd 1 olesy Interest in nuclear power.
Nowadays, the igsill islally yoss alaial gus¥ <l
generation of electricity is mainly dependent on the

JEsd a el yas ol s cuse of natural gas and oil.

In the Ja.a.db wla.” )'Li_” ‘a\..,\ilu‘ u.\.c ;L').g&_” ..,\zt.b:' % (:,.‘.u\.‘.ui
year 2005-2006, Egypt consumed 17.3 million tons of
oil and 541 billion cubic feet of natural gas.

¢of



Zmb‘j C«.m,.d)_;.a.ﬂ % Z\_vj}d\ P AN GA\_')A ;\_JA‘ J\_‘s:o‘ Q‘

If a decision is made ¢ joioe JIy Y au juesaill oy enty s
to go ahead with nuclear power, it will be to face their
future electric needs in light of the short life span of

Hlx3 a3l @3 Le 1alg Egypt's o1l and gas resources, as well
oo bl 2 s il dngedl Blall mal ) 2 Lend uall
dodid oYl paddl jundes s 2 bl clalinl igalse
LYol pe olaill BLE| jian pidgl S 8LSYL ¢ pns 2 5Ll
According to the «aleY: s 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

25 peal agat sasill LY ole Lalad Laagsthem for it.
LYol I el ll 3s B0l salels yine caagady « Jelall 3434
Egypt then had no problem with such an .=l
arrangement, which obviously reflected proliferation
2 Lols awlulde )b 3gdell aulalial Hlpail oless lCONCErns.
ke ol pUaziYl Dl

O enyl >

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

olaas oylbut is keeping its political and economic stability.

ARAY

(' )The same ref. in 157.
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Loy il o Lipa)¥ j o p o s ge g0 L3I Jlome 2 oYl
The impact of . Luw 2ahic2 Lasys ol calatd¥lg L aledl

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

Jl=s olgained during the energy crisis of 1993-1995.

e T2 DalenidY g due Lain W 5Ll Lle s 31 af 23
Armenia is wholly dependent on outside energy s
The only i, islall jslaas e Lilss Law,i SOUrces.

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

o Lils 2zl 3w 511 23U nuclear plant (nearly 45%).
In 2005, a new . idla,gentl ilal cllama opa el gl
strategy for the period to 2025 was announced, calling

ciyels Vo0 @ ale 2 for nuclear and renewable energy.
Badeill Lygsil ABUAN aluzmicals Y0 VO ale i sugas Ll il
The strategy aims to achieve sustainable economic
G ) el is Caugiy development in Armenia;
eV g BTN YTl Juade ¢ LiinayT 2 daloicad ) duslaat®¥| deesl!
Dled Jladll aluseia glais g « Ldd) A3UaY 35190 gty bl 2

53zl DBUAI jslaas pskaiy ¢ Ayl ZBUA
The “Least Cost Generation Plan for Lo i cuas

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,”

it which was approved by the Armenian Government.
il st suelwey (LCGP) "V oV Al ot o dg3 4 ales | 5L,
2 Ll el Gals Lulal o le ol iemll i s, oYl
GO Lzl ¥ AUl pLnd £ e Hlbo] (pasin Lias sl iy 5ga
After considering a number of i,V Lagssstl dile sl

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

dasttl el fpacad ¢ cilagyliveddl fpe sae 2,300 1wy Armenia.
- Ll AT ol pantly SLally

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

» L eleo 331 ( LCGP) auzsy made in the LCGP:
ale 2 syala saustl dngeull A8l 0 g eS8 T 3y ey )
decommission the Armenian Nuclear caliy gy> ¥+

Power Plant (ANPP) in 2016 or earlier, as soon as the
iBlall ilama Ju inelsinew nuclear energy unit is ready

. (ANPP) e, 31 944l

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

Jles=i ol the nuclear plant before its decommissioning

¢o09



Ledew laal Lyglall el jleina¥l pgbas oLl (ANPP) 50
Gsgeitl amll Ja s

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

ilax a4 Strategy approved by the Armenian Government
e O Laliuan @i A,V dugeill A3lkll Llama CaByl ilal s
(ANPP)cliess o s 13 ol gis

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

Josadl yabas wusi switched to international organizations
. (ANPP) vle=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

il Jsbadl Jo Caugias idas Jualig o g allocation issues
cdaged! BB Unsea cling gt s )T 5 0y

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

§ 5 Olan g LB JOLEL cul J5atl londl 53zl 30500 g lad
&Lb.” )AL&AA
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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

Sl apladl daig aus g efficient equipment and devices
2 iealadly  cnsslgiadl Les ¢ BUall alusil seligs e poids
3}@:;}“3 Slaall 5elassy e A e Jaasdl

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 5818 e asdl JI o g 9y-due Jatiy nUClear capacity

- | W .“:1\_.,034.\4, ,‘.Uu e & ‘Ai)_",_l,\ S yel
- saaasdl Lged! 5505l g (ANPP)elesss

SIS | PPN SR S UN P -]

This idgudl jlesnst (Lal] way « Loy T 2 dab ol dmast! diigtel

will allow investments in the construction of new nuclear

sl 2 o, all mocaunits from other financial sources too.
laloal i sy xSV I jalaall o suas daggh culusy
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.

el g gy all J) alacaid g 11 SL3Y e Lisesy Lis ye sl
a9 Eluylil 2. (IUEC) a5l 5! Comnzd gl 3,1
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9 >—tead (593 dngedd! LB (z,.q_\_uj\ ‘A‘Ji]_u&“ 2 L dodl el alasyy
el ol Be g walill Joliiy ¢ ool HLamYI e culullaiay sl
Armenia declared its principal commitment with regard to
However, 75891 130t Lgal 3l L i cileig 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.

COLIAL >

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

alaia¥l ol prices and  Australia’s uranium  deposits.
¢ Lkl i e £gsidl A BN e Ly Ly wal 2 culyudd!
Australia has s dgsidl doele¥1 HLAD! 4ot idoull culal a1

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

saest Wy ithere is high potential for future discoveries.

ol angsl Wling @Jladl 2 dalesull inasill ag il sl 35l e
Australia provided c.esd Ll ol 150 Lol Zad gie il
more than 20% of world production in 2005, and can

o - Y4 e issiincrease uranium exports significantly.
asslysdl byl wi of Lt (smag « Y000 ale 2 ALl ZL5Y)

Lyt A ju

(YYA) The same ref. in 157.
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There is increasing political interest in the nuclear .
industry, prompted by climate change, nonproliferation
@33 a3l L2 iconcerns, and the high price of uranium.

sl e B, 2 Taaisy ¢ Lggidl Anlu¥1 LA ate saaless

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

25358 iy weat B 415wy iagsaslly NUClear power.
e g kel b shgimtll HLa oy amel] Ay ol
UM alusial 2 cogill pleadly 353500 @lalial Oles @l Gayls
oia iy This 1S @ good commercial opportunity. i g4
Challenges will include integrating this s &yl i 4o

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

daslgs iy d e Bolasly ¢ cllgioll (goaill 353l Ja) JadS G
A full analysis of the implications of . il e dayls

such a system has yet to be completed.

Lyl Cppeall ge ilimglin Wls (5523 (7)
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Aaliin g s Z U1l Ol (e JulB s ¢ye sty ol
Brazil also has nuclear power technology as.0lysdl (s yuss
and is concerned about nonproliferation.Only 30% of our
O il e of a353ll e gterritory has been prospected.
UP/AR - SR {5 PRI OO T ev] =Vt [ PP [V
In the end, we expect to be among the yuaig.dass Lgiosl,yi
Jo3ledl 20 & ggutl Ll three leaders in uranium production.
il Congan Algall |ylestial
Brazil's medium-term vision includes investing «ltis

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

Joyldlassemblies (deferred decision on fuel cycle).
The long-term vision includes: continental  J« &3

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

Syl 9 aalBYI Jalemll ua¥I 2l L3151 435 ,1Isafeguards.

o (i gial! 559081) (G99l 39368 chlandng agilyoudl unys3 Glass o

(Wq) The same ref. in 157.
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Brazil's decisions about expanding «f,,3 of . ilelestl olilecat!

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

Joyldl wlassurance of supply must be considered as well.

oS ¥ 3585ll pio g a5l gl e Blad prgs ol 2Bl Jlra 2

o2 yadl g sl s Hlae ¥ i AL o5ty o) pulad Sle

The Brazilian constitution calls for peaceful ,giis senn

el elafuz N 1 s, dtuses of nuclear energy.

Syl gl Lgale Jomd @F Il J9all e Jodloadl aly Zagsll ZBLLA

131 GIAILS 3ol e i Sy i YO ¢y 5 5EY cilge dig

- S99l HLATY g Lygeill BB Lo ol g2

Aoadl 9l 393501 3590 Jagal 2 Ao ndll gLl

e AL Ol Ole Loz el >

» Committee Meeting #1: June 5, 2006, Moscow, Russia
gy ¢ 95muga « Yo Glhaps 0:) @@y dielll ¢ Latin |

» Organizational meetingCommittee Meeting #2:

October 17, 2006, Washington, DC: ¥ <3, LUl ey

Aaalall Glaill g ¢ Yoo T J ¥ p 88 Y YSpeakers
» International Workshop: April 23-24, 2007, Vienna,
Austria, TAEA dL:;HT /ol YEYY s dd o0 Jee 45 )4

gyl 3Ual A el Alesgtly Luadtl ¢ L o YooV
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» Committee Meeting #3: October 9-13, 2007,
MoOSCOW, Russia Js¥) Ga-& V¥-9 1 ¥ ad ) dial o Laial
gy Suga e YoV

Committee Meeting #4: February 12-14, 2008, »
Ll SVEY ;£ 48,4 il gL aial Washington, DC

dasladl plazialy (Yoo A
Joaadl il (5 (il a3
= Argentina: (s Y Villagra Delgado, Pedro Raul,
Embassy of Argentina to Australia s ;U 250l &l
iyl Bl i Joudl i Iles gl cu JArmenia: L,
Galstyan, Areg, Ministry of Energy of Armenia
a7 20 B Gl
" . Wiw.iBerriman, Annette, Department of Foreign
Affairs and Trade of Australia s Ll 9501 5,15,
Ldfyini 2 5, gHutchings, Ronald, Permanent Mission
of Austria to the TAEA Ulesgll ot L1y £a5ldf 2l
L) 2Bl Ll
»  Brazil &3 ; b))l Guimaries, Leonam dos Santos,
Eletronuclear.i,ad) £alall i gl Ules o3l gud Juyyudt Aailall

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

for Nuclear Research and Nuclear Energy . g.s

. :\:’3‘9.& @Ua.ﬂj ZJJ}U\ Qj_zd‘
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Canada : : 12S Shalabi, Ahmed, Permanent Mission
of Canada to the TAEA {lesglf oo fuuest £ a5 &l
. iyad! daliall 2 ull

Egypt »<=« Shaker, Mohamed, Egyptian Council for
Foreign Affairs. is )50 ¢y%ill (g puall Guladl
Indonesia : b—wsxHiswara, Eri, = Permanent
Mission of Indonesia to the IAEA d-ailall %)

4yl A8Uall A gall ANS 6l ol Luwsi Y Karyono, HS,
National Nuclear Energy Agency (BATAN) 4\ 4
L (OBL) 45 g3l Aalal)

Korea, Republic of :: LS4, )seex Cho, Chang-
Sok, Korea Nuclear Fuel Company, Ltd. 258 sl 48 &
830 aall Lyl 555 WYang, Chang-Kook, Korea
Nuclear Fuel Company, Ltd. s as34ll4S 55
e ¢ LS A ) seend

Russian Federation : s 3a3¥) Bezzubtsev, Valery
S., Federal Service for Ecological, Technological and
Atomic Supervision of the Russian Federation 3_3:)
ALl A0 G515 ¢ Lo S35 ¢ L1 sS30 Aslayl
5 (=30 La3UBychkov, Alexander V., Federal State

Unitary Enterprise “State Scientific Center of Russian
Federation’’;:Research Institute of Atomic Reactors I‘wwjﬂj\

Baa gall
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Ivanov, Valentin B., Member of the State Duma Russian J
Lushnikova, Liudmila, Institute of Biochemical Parliament

iugumtl < Liaestl ugasPhysics, Russian Academy of Sciences
Myasoedov, Boris F., aslall £yl Liasales¥ly ¢ clyyally

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

g Il sl oy a Lis gl 2wAcademy of Sciences

Zmeyevsky, A., Permanent Mission TVEL {Liii3e aglall

of the Russian Federation to the International
S g 1 AL Al 25t g Organizations in Vienna
L 84 gall ciladaial
» Switzerlandd) : | w s Kelly, Julian, Association for
Regional and International Underground Storage
(ARIUS) ua_¥) st o il 4 gall 5 4aaliy) ddad LARTUS.
mcsaaidl GlY ol Ahearne, John, Scientific Research
Society (SIGMA XI)) —=lall &oaill 420a]V 5 Budnitz,
Robert J., Lawrence Livermore National
Laboratory st sl s il (il ! »33«Bunn, Matthew,
Harvard University 2 )4 ) d2sls sBurns, William F.,
Major General (USA, retired) p2budl oani LS disiga
< sVGuenther, Rita, The National Academies %en\SY!
4w @l'/Humphrey, Marc, The National Academies s
Ligd 2 sl ce¥ Glalaia sl Bastiall Y ol dadlal) dal)
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= International Atomic Energy Agency 4l sall 418 ol
RPN PN
Forrstroem, Hans, Department of Nuclear Energy

‘\.ﬂjﬂ\‘\ﬁj}.\j\ JS\)AS\ u'az_j'édﬁ_g ¢LajJ&
Tyl sl ¥l 2 gl ilagll Galanll o: Yo
, Chair, is the . """ John F. Ahearne" LUygal ¢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.

rolme o " Sigma Xi" i meliy s g ¢ Gudyll

T ore 35ledl 2 by delnay ¢ g daals 2 Lalall Leulocadl 2
¢ 3ylsll parasdy ¢ Bl Llcady ¢ codlelall dedl g Judt el
Dr. Ahearne served in the US Air .ialadl ciloledd! s,
2_aua Force from 1959 to 1970, resigning as a major.
He has . YAV (N0 o 5 nall 2 ey, oV iyl ol 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

€14



)9 delons U Coeaa Laadt Ja &g (chairman, 1979-1981).
Lalall Cuigmey (¥l ol 2 Shy « (VAVYYAVY) ela
2 ginc gag  (VAVAIYAVY) 8l 1yg aelaw Calg « (YAVYY)
oyl ¢ ol sell ol patiom ol A sl i po ¥ A aendl
¢ aslally oo iall dusn, eVl sl EoVly ¢ aglall anmnl L usn, eV
From 2000 to 2003, s ianigl iils ol Laanles¥l giacy

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

oSy caia YooV g1 Yeoo Oathat board since 1993.
oelxll gt s sae e Jaey ¢ da il el olaill 3500] ul=a
Dr. Ahearne holds a Ph.D.in physics .cxiadl gyl
cLyall 250y ses Ul s3lgd Jass from Princeton University.
Oty daal (e
“'Budnitz”.ax gy -: ¥

Gl Ay i)l piml Gl nabosll @Blls JI @iail
Before that, he was .v:-Vale ;algl2 Lo)sadles daalal

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

Jagat the Lawrence Livermore National Laboratory.
L pade 2 (Vg Tadlaadl wlail g95ill gabisdl yushy Cyglas Oles il

From 2002 t0 . ibssdl jyaydd (il el poidea 2 2l Lalall

AN

(" )The same ref. in 159.
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2004, he directed the Department of Energy Office of
Civilian Radioactive Waste Management's program

odag a5l cemie Jas on science and technology.
¢ Bgeill Liaudniill g el iEna dugmy sV A gl Lalnill Liselll
53501 5900 Juloeill dadbug ¢ plalielly ¢ bl duige Jle 2 pulis
He has been prominent in the field of nuclear .y

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

Lggill cidlelall Ladlow @udl Jloms 25505 3,05 4y assessment.
Ty il cilaiml| ylol il @i L Lay ¢ ololaidl g355 cuny
in physics from s, giesadl iy 9 Joo Laals oya gyl
3yl sla daals e Lyt 2 Harvard University.
@ Matthew Bunn ', 45 -: ¥

aalo gl g5-dullg aslall yab3ss,0 2 aeliws Bl
Mol &8y 2 Al iy Lpn gl guiss o> Ll 2 5)lo)la
¢ Lgale s ybacell polos 3Lty Dggall Al HLamily la Y1y digsill
Sl EOLE 0k asn G950l 353501 55539 gl LB JuEt cuag

‘J9A¢4__u_‘gi_“\> ¢ \—Jahjjjﬁj‘jﬁj—\—’-” :&_u.'\_.ﬁ.mt.:'?é\[)l Sliiuass

o el L3 ey Glat Lagd 5ol oY ol eslcubios 2 L
J939 okl LYol 2 Lgaloieical (e 311 Zagsill ol g domls]

L8lyeimen oylal Hull e 2 g neg ¢ Gl Slog Wl sL3YI

AY

(’ ) The same ref. in 159.
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ciEall (e Lliss 5 s il (e ,88n] I3 2 Glld ( dmlu|
L el el 2 L 5y 3910 0W12) i biglall i gall ,o Lzl
2oL sy plaidily Lo o 2 WAL ol y- il aly (V00
Dr. Bunn .ie Ll bty igsidl Lisstgissilly aglall oy
holds bachelors and masters degrees in political

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

atall 2 5o g usnysllsadl Lsyy |y Technology
J—gra (a a_u.t\_“\.l_u_”j Z)‘A?\j \_“oj.‘j.a&\l” % o\)jgiévaj ZJ 1.,l.:“.”
Lo Jeemnll g dilila

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

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

“"William F. Burns'" i

ilay Ol £33 Amlea¥1 230, Sulas juie ¢ ueliie oyl
Oldn b glall 2 saull comie J o3 ¢ dpsmy el Lyl Ll
He is a. sladl 3l gl sl 2 950l 2oLl ¢33

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 . iu =t Ldeatl2 5 e ey

AY

(’ ) The same ref. in 159.
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>3 9 Court of Judicial Discipline of Pennsylvania.

¥ Lt geae Ldls g Lolaley 250eaatl dolucatW!| dasnmoll Ly

el N 3_35‘).43 ng.,\J‘
RUSSIAN ACADEMY OF SCIENCES idls _: Lals
aslall Loyl isasls=¥ 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,

" s¥yes Petrology, Mineralogy, and Geochemistry.
" Nikolay P. Laverov
‘3‘9_‘.1_\1 3__.1_4.51&)1‘ :\_J.ij\éy‘ Ot ;‘)‘ ;‘bj ¢ Lj '“J;‘) d)‘ A

He i stsundl sliassally Linsload! agal Galeadl yoully ()

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 ysgamdl) sty Lyl Legenstl ae Joo a3y radionuclides.
oy Ol ¢ A S Lad! e Aails (yLdn (Abldsad! Lol nad|
sl oree ¢ 5a¥1 5ty il ol alaiell i selall isnasl
2 ag Ll i penslesy Ludyg « (VIAV-VAAT) g 10 szl

aslall iaalesT Gusy el ozl VIANVAAY) s Ly 2,8

(184) RUSSIAN ACADEMY OF SCIENCES ROSTER

evyYy



¢ Ligy ety b dnlidl L ploisatlly @ lall ulza gune ¢ dfia gl
2 ohpssll )y e Juang V10T ale 2 gomiige ugas (e 3
2 i gaadiuals o Y10A e 2 Ll Laglaalagle
S Sy Jeeg ¢ @lysdilly casstl e YO e yiesT s

VI e L glsuand! Alall
Valery S. Bezzubtsev heads the Department on _: ¥

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

Valery S. " caroiiiyy yu sxdls the Russian Federation.

-

(" Bezzubtsev
2 g5l 353l 5593 3Bl pell (Vg LMl @B S
ole YA s VAV o a5 a2 | ae (Rostekhnadzor)
s ¢loil s lai 2 g (65 al Luin ugrag prerailly Lpalall &gl
From 1999 through 2003, he . isggeudl Lalall liase (4o

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

Jas Yoo Vale i V399 ale (o 5,0a0 2 for Atomic Energy.
Z_D_L” YA 3)‘)3%2{)4_” Bldl 5)‘31 u.uf.\j);cle)g.:\\_vw.am
In 2004, he was appointed as deputy head of . iy,

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

("**) The same ref. in 163.
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is director general of the Research Institute of _: ¥
s .Sl Atomic Reactors (RIAR) in Dimitrovgrad.

YAT" Alexander V. Bychkov" <& sSan
2 (RIAR) i1 codle L all &l agaall alall juu 1l

After graduating from Moscow State .., sagis

University with a degree in chemistry, he began his
career at RIAR in 1982 as an engineer and researcher.

s ¢ elarsnll 2 5alg d pn Lpagsontl g5miuga Lanls (e gy 50
GU3 s maiol Gl Lutige 1AAY ale (RIAR) 2 2 gl ails

55159 398l 5 90 UL udy ¢ 5g 98Il L_>glgieny p il Ly
Dr. Bychkov .Y'*Vale2 Jlodldimic2 diced Jodalal

received his PhD from RIAR in 1998 and is a leading
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reprocessing and a leading developer of pyroelectrochemical
technologies for fast reactor oxide fuel reprocessing and
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Valentin B. Ivanov, graduated from the Samara -: ¢
Technical University with a degree in electrical
engineering and received his doctorate of technical

cwlla sciences from Kuybyshev Polytechnic Institute.
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Minister for Atomic Energy of the Russian
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elected to the Russian State Duma, where he served as
a member of the parliamentary Committee on Energy,
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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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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

358400 5 590 lua:'m Lo @uuas cmdl 12 2 Lglafuel cycle.
BalsWh ¢ dendaiitly ibgilally doslaat®¥l g il LY leas dgell
The study is not intended to be aJ La3M! yolaa S

comprehensive treatment of the topics listed, but rather a
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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 13 5 e sthe study will be carried out in two phases.
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FIGURE C-1 Locations of existing and planned future
J=_a! nuclear power plants in the Russian Federation.
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