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EUtUre eneray: needsiwill require;use nuclear energy: asi one: off the most
ieliablerenergy/ source:

NUCIear energy always: asidial natire — destricuve and constructive
Only:human: respensibility:whichrside eit NE willfbe tsed

State/ (gevermment) s responsible hew: NE willfve usedl onlits own territory,

Same time State'isiresponsible in front off internationall community fox
pProper andl safie; use of NEandall meansiinvolvedintimplementation e NE
(nuclear maternals) tecnnoelogy, fiaclities) radioactive Wastes: asi resuls off
NE Use)




Sinceralli(any)Hissilcmnuclear matetials can be used withrcentaimn extend o difficultics to
construct nuclearexplosive device (by using any NSt o its components)the nuclcamite]
cycle cannot bermade completely fitee ol prolifcration iiske Thcassessment can id ety
most vilnerable elements ot IINSrand ielevant fel eyele which could be weak fitom
prolifcration resistance poimt ofivicyw: and whichirequitesspecial attention fitom designers
and usersy it alse must be takentmtoraccount' = whoyis doing the assessment, INational
experts micntionally o unintentionally canilcave beside some pomis wiiichi could have

serious impact ont iinal resulits olfassessment and recommendations, It makes extremely
importani that the methodology approachs, prncipals, critena, Vamables and acceptance
limintsthavertor bermicinationallyzaccepied that thelevaluation useiobjective parameters.

Iihe goall ot NS and relevant fuel cycleproliieration resistance (PR assessment 1S
mvestigation offlevel o difficulty o to=be-proliiciator create nuclear explosive devices
using [INS or: its' components by: covened diversion of nuclearmaterials, misuse of
icchnology or facilitics, The methodology o PREassessment: based on: basic prancipals
(BP), user requinements (TRY) chiteria and mdicators developedtandragiced by INPRO
experts working gioup and publishedin IAITA TECDOC — 14354




Definition off PR

Internationally’agreed definition
— Refi s TAEASIorganizediiE Ve Oct: 2002/ SIiR=-552) Dec 2002,

TAEA TECDOC — 1452, Como meeting) 2002
— Usediwidely s GIEN(Gen IV), INPRO; """
IS complementary, but different

— [t addressesithe o material stitablefior making arnuclear
explosiVe devise or a dirty: Bemb*

— Jere are some overiaps (.6 Iocation and pretection of
INEMED)E PPAIS sOmEWmEs extended torsabotiade




“Zero” approach of Innovation Nuclear System

Depleted

Fuel Neutron
fabrication Source

Fuel
fabrication

Fast Molten-salt
reactors reactor-burner

Pu, MA, Th
1-129, Tc-99

Aqueous Non-aqueous Separation
reprocessing reprocessing process

FP1f | TRU

Thermal
reactors

Intermediate
storage

Final
disposal

Multi-component nuclear power system with closed fuel cycle for all actinides, including Pu and
dangerous long-lived fission products
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Results of: Jun: 2003)
= Guidance for the evaluation of

Innovative nuclear reactors andifuel cycles”

Results of: 2004)

= “Methodology for the
assessment of innovative nuclear reactors and
fuellcycles”




Assessmentsiof INS by 'MSs
= Jjo Improve the revised INPRO Methodology -

Joint assessment of INS based on|closed fuel cycle and fast
reactors( )

Assessment of hydrogen generating INS ( )

Study on transition from LWRS toGen IV fastineutron
system( );

Assessment of the introduction of a nuclear'bloc of 700 MWe

( );

Assessment of INSifor country with small grid( ); and
In the area of

( )

= Additional’ assessments are expected.




Proliferation Resistance:

— Characteristicsiof nuclear energy system that
or:
of nuclear material or of technology.
Eeatures:

(e:g., core with small reactivity
margins), Including/those that facilitate the
extrinsicimeasures

Measlres:

and (e:g., TAEA

safeguards)
=pased on the internationallconsensus reached in Oct: 2002 at'a
meeting heldiin Como, Italy:




Basic Principle

UsERRequirement

Critarior)

““INPRP! Hierarchy of demandsion innovative designs of nuclear energy systems
= Basic Principle corresponds to the term ‘Goal’ in Generation IV International Eorm
(GIF).
= User Requirement corresponds to the term ‘Criterion’ in GIE:
= Criterion correspondsito the term ‘Metrics’ in GIE:
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Hierarchy in the Area of PR (IAEA
TECDOC 1434)

Basic USEN
Principles REgUIremients Trciczizor

AGLEI UliE
Lirnies
UR1.1 1.1.1
UR1.2 1.2.1
UR1.3 1.3.1
2.1.1
2.1.2
2.2.1
2.2.2

UR 2.1

UR 2.2

= Based on the feedback fromMS's case studies and numerous
consultancies.




Proliferation’ resistance features and’ measures shalll be
implemented’ " throughout! thel “full" life" cycle  for
Innovative: nuclear energy systems to help ensure that

for’ a  nuclear’  weapons
programme.

Both intrinsic features and extrinsic measures are
essential, and




BPs, URs and Indicators of PR in TECDOC 1434

Basic Principles

BPPR1 Proliferation
resistance features and
measures shall be
implemented throughout
the full life cycle for
innovative nuclear energy
systems to help ensure
that INSs will continue to
be an unattractive means
to acquire fissile material
for a nuclear weapons
programme.

BPPR2 Both intrinsic
features and extrinsic
measures are essential,
and neither shall be
considered sufficient by
itself.

User Requirements

URPR1.1 States' commitments, obligations and
olicies regarding non-proliferation should be
adequate.

URPR1.2 The attractiveness of nuclear material
in an INS for a nuclear weapons programme

should be low. This includes the attractiveness of

undeclared nuclear material that could credibly
be produced or processed in the INS.

URPR1.3 The diversion of nuclear material
should be reasonably difficult and detectable.
Diversion includes the use of an INS facility for
the introduction, production or processing of

undeclared nuclear material.

URPR2.1 Innovative nuclear energy systems
should incorporate multiple proliferation
resistance features and measures.

URPR2.2 The combination of intrinsic
features and extrinsic measures, compatible
with other design considerations, should be
optimized (in the design/engineering phase)
to provide cost-efficient proliferation

resistance.

IPR1.1.1  States' commitments, obligations
and policies regarding non-proliferation.

IPR1.2.1 Material Attractiveness.

IPR1.3.1 Difficulty and detectability of
diversion.

IPR2.1.1  The extent by which the INS is
covered by multiple intrinsic features.
“Extent” is the fraction of plausible acquisition
paths. It is understood that each acquisition
path is covered by appropriate verification

measures.

IPR2.1.2 Robustness of barriers covering an
acquisition path.

IPR2.2.1 Cost to incorporate those intrinsic
features and extrinsic measures, which are
required to provide proliferation resistance.

IPR2.2.2 Verification approach with a level of
extrinsic measures agreed to between the
verification authority (e.g. IAEA, Regional
safeguards organizations, etc.) and the State.

VPR1.1.3.1 ~
VPR1.1.3.9




Proliferation| resistance; featuresi and measures shall be
implemented’ " throughout! thel “full" life cycle  for
Innovative: nuclear energy systems to help ensure that

for’ a  nuclear’  weapons
programme.

Both intrinsic features and extrinsic measures are
essential, and




State’ commitments, obligations and_policies regarding non-proliferation
should be adequate.

The attractiveness of nuclear material in an INS'for a nuclear weapons
programme should be low:

This'includes the attractiveness of, undeclared nuclear material that could
credibly be produced or: processed in the INS:

The diversion of nuclear material' should be reasonably difficult and
detectable*. Diversion includes the use ofi an INS facility for the introduction,
production or'processing of undeclared nuclear material:

(** "Detectable” may be described by the term “Safeguardability™)
Innovative nuclear energy systems should incorporate multiple proliferation
resistance features and measures.

The combination of intrinsic features and extrinsic measures, compatible
with other design considerations, should be optimized (in the design/
engineering phase) to provide cost-efficient proliferation resistance.




have been defined to assess the fulfillment of
each of the User Requirements.

have been defined to describe in detail the nature of each of the
Indicators.

State’ commitment, obligations andi policies(14)
Materiall Attractiveness(5)
Difficulty and detectability of diversion(11)

Robustness of barriers covering an acquisition path(11)
Cost of intrinsic features and extrinsic/measures(1)

Verification approach of extrinsic measures(1)

*The figures in parenthesis mean the number: of variables defined by
consultancy.




EXPErtIdroupr DEIpRIftEchnIGqUES (EGID))
CompanativerValleNcost) IMeasuresi(EViv));
Mulu=Attrbute Uuhity Analysis/aiheery (IMAUA)E

MUlt-Criteriar Optimizationsi(IVEO);

RISK/Consequence or Prowpabilistic RisktAnalysis (R/CA Or
PRAY?

Euzzy Legic BarderrMetnod (FLEBIM)E




New Proposed Indicators in the area of PR

Basic Principles

BPPR1 Proliferation
resistance features and
measures shall be
implemented throughout the
full life cycle for innovative
nuclear energy systems to
help ensure that INSs will
continue to be an unattractive
means to acquire fissile
material for a nuclear
weapons programme.

BPPR2Z Both intrinsic features
and extrinsic measures are

essential, and neither shall be
considered sufficient by itself.

User Requirements

URPR1.© States' commitments, obligations and
policies regarding non-proliferation should be
adequate

URPR1.2 The attractiveness of nuclear material
in an INS for a nuclear weapons programme
should be low. This includes the attractiveness of
undeclared nuclear material that could credibly
be produced or processed in the INS.

URPR1.3 The diversion of nuclear material
should be reasonably difficult and detectable
Diversion includes the use of an INS facility foi
the introduction, production or processing of
undeclared nuclear material

URPR2.* Innovative nuclear energy systems
should incorporate multiple proliferation
resistance features and measures.

URPR2.2 The combination of intrinsic features
and extrinsic measures, compatible with other

design considerations, should be optimized (in
the design/engineering phase) to provide cost-

efficient proliferation resistance

IPR1.1.1: States’ commitments, obligations and policies
IPR1.1.Z2: Agreements between exporting and importing States
IPR1.1.2: Commercial, legal or institutional arrangements that
control access to NM and NES

IPR1.1.4: |IAEA verification and, as appropriate, regional, bilateral
and national measures

IPR1.1.£: Legal and institutional arrangements to address
violations of nuclear non-proliferatior

IPR1.2.1: Isotope content

IPR1.2.Z2: Chemical forrr

IPR1.2.2: Radiation field

IPR1.2.4: Heat generation

IPR1.2.£: Spontaneous neutron generation rate

IPR1.3.1 Difficulty to modify fuel cycle facilities and process for
undeclared productior

IPR1.3.Z: Design features that limit access to NM

IPR1.3.3: Bulk/mass

IPR1.3.4: Diversion detectability

IPR1.3.£: Skills, expertise and knowledge required to divert or
produce NM and convert it to weapons useable form

IPR2.1.1 The extent by which the INS is covered by multiple
intrinsic features. “Extent” is the fraction of plausible acquisitior
paths. It is understood that each acquisition path is covered by
appropriate verification measures

IPR2.1.2 Robustness of barriers covering an acquisition path

IPR2.2.1 Cost to incorporate those intrinsic features and extrinsic
measures, which are required to provide proliferation resistance.

IPR2.2.Z2 Verification approach with a level of extrinsic measures
agreed to between the verification authority (e.g. IAEA, Regiona

safeguards organizations, etc.) and the State.




Indicator in TECDOC-1434

: States’ commitments,
obligationsiand policies
regarding non-proliferation

New Proposed Indicators

i States’ commitments, obligations and
policies

14 Variablesfor evaluation orindicators
1y Safeguardsiagreements)pursuantitoithe NP1

» EXxporticontrol policies
» Bilateral agreements for supply and return of
nuclear'material
» Bilateral agreements governing re-export of NES
components
8. Commercial, legal or institutionallarrangements
to controllaccess to NMiand NES
9. Relevant internationall conventions
10:Multi-national ownership, management or
controliofia NES
11 Verification activities
12.State or'regionallsystems for accounting and
control
13.Safeguards approachesifor the State's or'regional
safeguard system, capable of detecting diversion
or’undeclared production
14, An effectiveness internationallresponse
mechanism for violations

NPT

Nuclear=weapons-free zone treaties
ComF_rehenswe TAEA safeguardsiagreements
Additional protocols of TAEA agreements

: Agreements between exporting and
importing States

Export control policies
Bilateral agreementsifor supply and/return off NM
Bilateral agreements governing re-export of NESicomponents

: Commercial, legallor institutional
arrangements to controllaccess to/NM and NES

Commercial, legallor institutional arrangements that control
access toNMand NES .

Relevant international conventions

Multi=national ownership, management or control of a NES

: IAEA verification'and, as appropriate,
regional, bilateral and national measures

Verification activities .

State or regionallsystems for accounting and control
Safeguards aBIDroaches for the State’s or'regional safeguard
sysﬁemf_capa € of detecting diversion or undeclared
production

: Legal and institutional arrangements
to address violations of ‘nuclear non-proliferation

An effectiveness international response mechanism for:
violations

Note: One Indicator(1.1.1) hasisame)wording with
User Requirement 1.1,

Note: Make 5 Indicators

andrearrange 14 Variablesias
Exglilation Parameters/instead of Indicator'1l.1.1 in " TECDOC-




Indicator in TECDOC-1434
: Difficulty and detectability

diversion

New Proposed Indicators

: Difficulty to)modify fuel
cycle facilities'and process

for undeclared production

Degree of difficulty

9 Variables for evaluation of indicators

1.Difficu|t¥ to modify fuell cycle facilities and

process for undeclared production

2.Design|features that limit/access to NM

3.Bulk'and mass

4. Diversion|detectability

5.Skills, expertise and knowledge required to
divert or'produce NM and/conyert it to
weapons useable form

: Design features that limit
access toNM

Environment between proliferator and/NM

s Bulk and Mass

Mass!for’1SQ (kg)
Size of NM to be diverted (cm)

;| Diversion detectability

MUF

: Skills, expertise and
knowledge required to

divert or

produce NM and convert it

(7o)
weapons useable form

* Degree of skillland knowledge required

Note: One Indicator’and same wording| with User
Requirement 1.3, Variables 6,7, 8iand 9 are
duplicated and need to be deleted.

Note: Make 5 Indicators related to

and define “Evaluation
Parameters” for each indicator




Indicator in TECDOC-1434

: Material attractiveness

New Proposed Indicators

; Isotope content

239Pu/Pu (wt%o)
s 235U/U (wt%)
232Ucontamination for 233U (ppm)

5 Variables for evaluation ofiindicators

1.Isotope content

2.Chemicallform

3.Radiation field

4.Heat generation

5.Spontaneous neutron generation| rate

s Chemical form

Chemical form

: Radiation field

Dose| (rem/hr)

: Heat generation

238Pu/Pu (wt%o)

: Spontaneous neutron
generation rate

s (240Pu+ 242Pu)/Pu (wWt%o)

Note: One Indicator and same/wording with
User Requirement 1.2

Note: Make 5 Indicators related to

andidefine Evaluation
Parameters for each indicator




Indicator in TECDOC-1434

The extent by which| the INS
iIsicovered by multiple intrinsic
features: “Extent” is the
fraction of plausibleiacquisition
paths: It istunderstoodi that
each acquisition| path isicovered
by appropriate verification
measures.

New Proposed Indicators

Eraction|ofi the numberiof plausible
acquisition paths of INS to the number’of,
those of the most sensitive facility

Robustness of barriers
covering an acquisition/ path

Cost to incorporate those
intrinsic features and extrinsic
measures, which are required
to provide PR

Sum) of the costs for enhancing intrinsic
features and IAEA inspection during|life

Verification approach withia

level of extrinsic measures
agreed to between the
verification authority(e.g. TAEA,
Regionallsafeguards
organizations, etc.) and/the State:

Robustness of verification approach




PR features and measures shall be implemented throughout the full life cycle for innovative
nuclear energy systems to help ensure that INSs will continue to be an unattractive means to
acquire fissile material for a nuclear weapons programme.

States commitments,obligationsiand policiesiiegardingnmon-proliferation'shouldiberadequate:

Indicator 1.1.1: 5 ;' cornrrlitrnerts,
obligations and palices

Indicator 1.1.2: Agresrme
axporting and irmporting S

Indicator 1.1.3: Cornrriercial, lagzl or

Institutionzl arrangernearnts to control
s to NIV and NES

Indicator 1.1.4: [AFA verific
215 appropriate, radional, bil
riational ez

Evaluation Parameters

NPT

Nuclear-weapons-firee zone tieaties
Comprehensive IAEA safeguards agreements
Additional protocols of IAEA agreements

Evaluation scale*
U

Export control policies
Bi-laterall agreements fior supply: and! return of nuclear material
Bi-laterall agreements governing re-exporit of NES components

Commercial, legal' or institutionall arrangements) that control access
tolNM and NES

Relevant international conventions

Multi-lateral ewnership, management or control of'aiNES

Verification| activities

State or regional systems! for'accounting and! control

Safeguards approaches for the State's or regional safieguard! system,
capable off detecting diversion or undeclared production

An| efifiectiveness international response mechanism for violations

Uk Unacceptable, As acceptable




PR features and measures shall be implemented throughout the full life cycle for innovative
nuclear energy systems to help ensure that INSs will continue to be an unattractive means to
acquire fissile material for a nuclear weapons programme.

heattractvenessiohnuciearmaternaiNmaniNSHoRamiclearveaponsiprogrammeshoul d el oyw:

Evaluation scale*
Evaluation Parameters

Indicator 1.2.1:

Isotope conternt

Indicator 1.2.2:
Cnernical forrr)

Indicator 1.2.3:

Paciztion field

Indicator 1.2.4:

rleait gereration

Indicator 1.2.5:
SDOrILaAr2oUs reutror
generatior rate

239PU/PUN(WLEY0)

2320contam., for
233U (ppm)

100~4000

4000~7000

Chemical form

PuOZI PuN

Eresh MOX

Spent: fiuel

Spent fiuel'with
high burnup

Dose (remyhr)

1~15

1001000

> 0]0]0)

238PUJPUN(WLEY0)

0.1

10~80

> 80

(240Pus: 242P0)1/PU
(Wt%)

1~10

20)a7510)

= Ui Unacceptable, W: weak, Mk Moderate, SiStrong, Vi Very: Strong




PR features and measures shall be implemented throughout the full life cycle for innovative
nuclear energy systems to help ensure that INSs will continue to be an unattractive means to
acquire fissile material for a nuclear weapons programme.

hediversionjofnucliearmaterialishouldibereasenablydiffictitandidetectable:

Evaluation scale*
trciczrtors Evaluation Parameters
Degree of difficulty, Very easy. Difficult Very difficult

and pro
productior)

Indicatorl.3.2: D=sigr) Envirenment between Limited open Glove box, Shielded hot Geological
fezturas that limit eccess to proliferator and NM comcrete, or cell media
INI¥d metal

Indicatorl.3.3: Bull/IVass Mass (kg) 100~500 510[0%0]0]0)

Size (cm)

Indicatorl.3.4: Diversior Kag| Pu or 233U

detactapility (MUF)

Indicator 1.3.5: Sidlls, Degree of Skill and ] ] Medium
2/pertise and knowledge knowledge
raculrad to divert or
produce NIV aind convert it
to Weznons Usegble forr)

= Uk Unacceptable, Wi weak, Mk Moderate, SiStrong, Vi Very: Strong




Both intrinsic features and extrinsic measures are essential, and neither shall be
considered sufficient by itself.

innoyvativenmucleanenergyisystemsishoulduncorporateymultpleliPRMeatiresianc
measuress

Evaluation scale*
Triciczreors Evaluation Parameters

Indicator 2.1.1: * Fraciion of tne
Trie extent py wricr nurrer of r)ers Dl
"r'rw ] J\JS is coverad o / scquisition pelths o f

NS rrw fILifr) b

IENIG)

(

intrinsic

I}
trose of t

(]
(QR)

Indicator 2.1.2- s Extent ofi Robustness
Pooustriess of parriers of barriers

coverirg an acguisitior)
Deltr)

= Ui Unacceptable, W: weak, Mk Moderate, SiStrong, Vi Very: Strong




Both intrinsic features and extrinsic measures are essential, and neither shall be
considered sufficient by itself.

hercombinationontinsiCeatiresiandiextrnsicameasuresishotdibeEloplimiZedito
providelcost=erticientaPRE

Evaluation Evaluation scale~

Tniciczrtors
- Parameters VY M

Indicator 2.2.1: Sum of' the costs for
enhiancing  Intrinsic

fieatures and IAEA
Inspection during life
time

provide PR

Indicator 2.2.2: Robustness of Verylow Medium
Verification approzcr) Verification approeach
witnl @ Javel of extrinsic
rnezasures agraed to
petween t
autnority z

= Ui Unacceptable, Wi weak, Mk Moderate, SiStrong, Vi Very: Strong




Sample Table of PR Assessment for INS System

BPPR
WF for BP
URPR
WEF for UR

[=
Wﬁ

c
)
ﬂ

UR
- 4.6 = 0
4.9 9|
- 4.6 il
4.9 9|
4.9 9|
- 4.6 o
. 46 il
- 4.6 0
- 4.6 il
- 46 o
- -
4.9 9|
4.9 39|
4.9 9|
- 4.6 3.9
- 4.6 =0
- 46 il
- 4.6 =0
- 4.6 - 36

(YPR: UR or BP'; XPR: Indicator or' UR; w: Weighting
factor)




UR 1.2: Material Attractiveness

. Evaluation scale
Evaluation

Parameter

Indicators

239PU/PUNWLEYo)

IPRY. 2,1 ISOLOPE cContent

232Ucontam. for 210)0)0)7/0]0)
233U (ppm) 100~4000 0

Spent fiuel
PUO, PUN | Freshi MOX [Spentfiuel | with high
bBurnup

Pure Pu

IPRAL 2.2 Chemicallform |Chemical fiorm metal

IPR1.2.5k Radiation field: | Dosel (rem/hr) <1 IS 1500 100~10007F > 1000

1PRAL 245 Heat generationi| 258Pu/Pur (Wit%o) < 0.1 O L~ 1~10 10~80 >80

IPR12.5k Spontaneous (240Pu+ 242P0U)

neutron deneration rater | /Pu (Wt%) <1 119 10-20 20750 -0




Characteristics of PR

Inherently gualitative, and difficult to quantify.
many of'the elements

SOME] EIEMERLS) sUchi as: treaties, adreements, and policiesiare
difficult:torguantifiy BEcCause ot Variations i strengthy, guality’and
degree off compliance (arpolitical judgement);

Others are difficult torguantify BEcause they: involve human
ChPICES andiactvities that are eutside o the rande o nernial
EXPERIENCE;

Jihe technical offexuracting PUiirom Irradiatedl targets can vary.
considerably  dependingloniwhat the petential to-le-proliieratonis
pPrepared te do;

liFRumanhealthiis Not ar significant consideration) then: extraction
can! be perfiormed Withrminimal shielding and: protective
eguipment.



2. Malevolent/human activity,

—  Oher areasicompared to PR arel primarily, Concerned with

technical aspects suchr as equipment/system fiallures, radieactive
releases, costs, human health) etc.

VWhereasiin mosti areas It IS  assumed thati agreementsiare
iespected andiioliewed, withrpreliieration It 1s;assUmed that neN-
proliieration agreements) are Droken.

5. Involvement of the interaction between two sides
suchias to-be-proliferator and the sateguardy/
defender
— L Isfsometimes examined using daming theory:

— el CheIces thatieach  side; makes  depend torsome extent on
Wiiat CReICES] they: eEXpect the ether side to make:

— IS human element must: be considered N making a
comprehensive assessment: o PR, and s further complicated
EecaUSE; many analysts believe thati proliferatorsiwelld disregard
COmMMONnI saliety’and envirenmental nerms.




4, Requirement of'a means/to handle sensitive

Informationwithout disclosing the sensitive
details
— [hedetailed understanding off how! the nuclear material

chalacteristics (.9, 1SotopIc Composition), chemical composition),
ete.) afiectia nuclear explosive isigenerally classiiied Infermation:

Jihis makesiassessment oif the PR provided by material
characterisues diffictitiwihen considered I more than al coarse
sense (e.g. HEU versusi LEU or WG PulversusiRG PU)




Some Points to Be Considered

Agdregation Methoa

— ASSESsSMERNE MELheds may: be
Reguiredlaniaccepted means using clear andl transparent teols

Usefiuli by verification reEgImES: to; aSSESS the Efifiect of Verification
(extrinsic measures) o provide; effecuve andlcost-effiective; PRI oK a
NES

COMPOSItE INCOrPeratinglscenario-based and attriblte-Dased ton)s
—Adgredation metnoads may e

Misleading, pessible hiding weak links withra single score fior PR
PASedl onl the strengts andiweakness




Some Points to Be Considered (CONT.)

DEPERCENt and INdEPENCHERE State SPECIHE IRfermation
— Dependent State specific Infermation

e surength off the PR previded by, some intHnsic features can
depend on state-specificiinformation SUchras, /iter alia, the
Presence off INdigenous Uranitiml rFESEUICES OF the Presence of
ether' nuclearaciities,

State-specific extrinsic measures suchias fuelfsupply
ddrEEmEnts oK procurement offfiresh  ftiel andi retirnl e Spent
fuel (e.g. commitment to multilateral fiuel cycle facilities) can
aifectither PR offan INS?

— Independent State specific infermation

Intrinsic fieatures that fiacilitate verification generally provide; PR
Independent off the Statelinwhichrthe INSHs deployed.

— PRIGssessments must address both aspects. Where required,
credible stylized state; descriptions) Canl provideral Means) te adaress
the state-speciic aspects early in the design; Process:




Recommendations for the future work in PR
(Vienna, Sept. 2004)

1. INPRO continue to seek ways to cooperate closely
with other projects on PR (e:g. GIE PR & PP):

. INPRO compile
shouldibe conducted to test the
new BPs;, URs, and Criteria for PR
. Based on| the results of the case study, INPRO should

. In parallel with the case study, INPRO examine
sand
consider whether'the listiof variables isicomplete.
. INPRO assess In
light of the concept of




Purpose of the Assessment Methodology

to responsible
for'deciding/which nuclear'concepts to
pursue and how the proliferation goals will

be met

for:
that will
develop the proliferation resistant
technology




IS lntreducHon
1> GEneral Approach

2.1 Country Prefile

2.2 INS (system) Identification

2.5.System! Elements Identification

2. 4Acquisition: PathstARalysis

2401 Pessiblenliarget identification

2. 452 ConcealediDiversion Paths ldentiication
24550 ConcealedlProduction ldentification




PREAssessment: Methodolegy,

. General Provision

. BR, UR, Criterial Structure,

. Indicators andrAcceptance LLimits;

. Matrix andiVariations,

. lools andi Methods.

. ResultistAggredation and selected INS potentialijudgment:

. Conclusion;and Recommendations.

5./.4. ldentification of Vulnerable points ofi the selected NS,

5.7.2. ldentification; of R&D or Vulnerable peints enliancements:

5.7.5, Consideration off Internationall Optiens o future INS PR general solution.

[Demonstration| of the Methedelogy: on Min/Max: Scenarioes

. Maximal Casel— INS Based off Sedium Cooled Fast Reactor (SCER) with relevant Fuel Cycle:
. Minimal Case — INS Based onl Imported SCER and [Leasing of Fuel.
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Proliferation Resistance; of [INS st onel off the key: parameters for
assessment o INSHfor futire; development el nuclearr eneray:

ProliierationrResistance off INS) can not be selvedtjust by technicalimeans
(Intrinsic features) e fiuel cyclerbut only withrcombination e thertechnical
Means and institutionalland erganizational Measures (ExtHnNSIC measures)

PRYSIAEPERdEnt UpenItimE, facility,description) filel cyclerdetails, and
saieguards: (er Verification regime) Implementation

Assessment: ot INST Proliieration Resistance seifar has few noet finalized
ISSUES 10K example guantitative parameters: fior exXtrnsIC measurkes;
ddgredation and presentation offresuits




