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Technical Means

Routine Inspections

pecial Inspections

h-WS

htiWSD

NNWSU

low

low

high

low

-ore quantity
aaountaoty,100kg
HEU requires 20too.v
ore at 0.150 U with
0.2% Utails (100
tonnes ore per year
needed for a I00011We
reador)

•remotdforsloptiral
surveillance oottoo
useful, as difLeultto
identify or quantify
extent of dlversion

.ore quantity
aceoumaney not too
useful, due to vsryiog
ore contents and large
volumes involved

•SI's have no
advantages over
routine inspections

.not vay effective, due
to large ore quantities
also needed for dviliau
reactors and
monitoring of varyiug
ore concentrations
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lHd

low

low

high

low

'-tancy
anomalies in product
shipments

-local camera
surveillance very
üodted effectiveness

•pmdud drum
shipment
aaouutancy
product drum seals

possible, but large
quantities involved
•prododassay
intoodu.dve

•Sl's have no
advantages over
routine Inspections

not very effective,
due to shipment
quantities, no. of
drum seals and
possibility of
previously hidden
s<ocdcpiks

See Figure 2 for the risk ranking hierarchy variables and Figures 21.1a,
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low

low

high

medium

•accountancy of product
shipmeots •producdon of
a Goal chemical form
which is not used in
declared facility

•local camera smvdllanoe
very 6uvted elfediseness

-conversion facility
shipment accountancy
•produd seal verification
•ehemiral product assay
verification •weighing of
UF6 cylinders

•SI's have no advantages
over routine inspections,
due to time srsk of
process operation

•assay effective for
diversion or undeclared
compound type for
undeclared facility, not
very effective for potential
diversion to a declared
enrichment faâ0ty
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Table 1.1 Diversion Path Analysis: Generic Route: U-235, Declared Civtl'tan, Dual-Purpose and Dedicated Nuclear Weapon Facilities

Electromagnet3t Separaü"

{UCl41ca(ütron)

remnGguratioo The high
enticbmentapadty i3as&r
tban diffaRort planti •dean osü
frequency of rolketors •detedi
of HEU on a0edors-depkted U
ta,lsassar.

-local camera surveillance to
dctect production process
opcratioas ieetfecti re as process
âOtâOUviiibk
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Figure 1.1.1b

Figure I.I.Ib

Figure 1.1.1b

high

•rearrangemant of piping:
ehanginf/addiag stages from
paralkl to series •batcli recycle
mode changes plant 0perations
-HEU presence in final stages
•depkted U tails assay

-local camera surveillance to
detedeonfgura5on changes in

process stages

-non destructive enrichment
monitoring offeed, product and
scrap -materials balance
accountancy •samp8eg of feed,
productand tails •vtaml
inspection of piping configuration

•design/operation of plant
desigoed for LEU is in bit for
HEU (buch recycling) operation,
routine inspections adequate
•proass equilibrium time -weeks
-SI I7mited value

-if fari8ry designed for LEU,
routine inspections are conclusive

b and e for the relative rankings for NWS, NNWSD and NNWSU, respectively.
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casnd•tefeeà of producf to
power consumpti

>earrance-ant of Hping-
chznghip^ stages tcvm
psralkl series •replaameflU

speed chance or censsifage
now rate changes

enrichment
6oriag of protess tsPi°g

tent •materialsb2la[xe
acrormtanry •sampIIcg of feed,

pmdoct and tails

8
6

very low
no undeveloped states

with technology
no undeveloped states

with technology
low

(1] Mass diffusion and thermal diffusion facilities are omitted as there are no declared facilities of these types. Thermal diffusion, a demonstrated method, Is listed under undeclared U•235 facilities, Table 2.1.

(21 There are two main laser Isotope separation techniques; molecular and atomic vapour. No distinctions are made between them for the purposes of this analysis.

(3) There are two main methods; solvent extraction and ion exchange. No distinctions are made between them for the purposes of this analysis. Risk rankings Impiy all types of R &D enrichment facilities.

(4) A large number of aerodynamic Isotope separetion techniques are possible. The demonstrated Helikon method is Impiied here.

(51 These facilities also Imply the fresh and spent•fuel handling and storage locations, as well as the vessels.

materiak
balance
accountancy
(assay), details
unknown

•eguilibriumtimr
between that of GD and
GC•msteTisls balance
aémaatnncy(amy),
demisunfcnowo
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12

fuel management
scheme aeqontaocy
dresWamtt•fud
aeeomurKy

local amen
surveillance on
fue8ingoptrations
and fre:hhxnt•fuel
storage

•fceshhs?ml•[ud
materisLc balance
aaoumancy (assay)
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7

produG
eurichment,
chemical form assay

very effective

materials balance
aoemmtaney•non-
destrnttive
enrichment
monitoring

•Sl's for enrichment
monitoring

RI's should be
conclusive
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•re[veRing frequem7
freshlspmt fuel

accountancy
•enrithment of spent
fuel

cameralocal
surveillance on
fteshhpent•tuel
storage

materials balance
accounting of spent
fuel •refueffing outage
frequency •spent•fuel
containment seals

-Sis limited value

•RI's, fuel accountanc)
should be adequate
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8

N/A

•refoel5ng [requenry
dreshhpent fuel
accountancy
•emiclunent of spent
fuel

4ocal camera
surveillance on
freshlspent•fuel
storage

•same as adjacent left

•Sl's limited value

•RI's, fuel aomuntancl
slauld be adequate
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El

NIA

local camera
srmelhnoiof
Cod p7ks : ,

•sfocxpileraatai4s
balaott amcursamcy
seal Inspection
(^tialand peiiadc)

Y[Iltlt'dtiOQ

f.Sl's rumited value

•RIshwld be
conclusive, if storage
loatlons flxed
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