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— International Safeguards [Comprehensive Safeguards

Agreement + Additional Protocol], Bilateral Agreements,
Export Control, Security (PP) etc
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— Proliferation Resistance (Intrinsic)

— Transparency (e.g. provision of information on nuclear
activities to neighbor countries, public)
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BFull Compliance with IAEA Safeguards

- Ratified NPT in 1976

 Signed Comprehensive Safeguards Agreement (CSA) in 1977
» Excellent record of compliance with Comprehensive Safeguards
since 1977

. Ratified Additional Protocol (AP) in 1999
» Japan has fully implemented AP since then.
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» Tokai Reprocessing Plant (TRP)
— Introduced new SG technologies through TASTEX

— Actively cooperating with the IAEA for a long time (e.qg.
JASPAS)

 Rokkasho Reprocessing Plant (RRP)

— Establishing the Large Scale Reprocessing Plant
Safeguards (LASCAR) contributing to the examination of
the safeguards methods and procedures

— Closely collaborating with the IAEA and the US from the
design stage, developing and installing a variety of
safeguards technologies
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SG Simulator Sample (TASTEX)

TRP Model Plant In Process Pu Inventory of TRP Model Plant
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Integrated Spent fusl Verification System

‘Integrated Head-end Verification System

! Automatic Sampling Authentication System
WCAS
VCAS:
TCWES
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Waste Crate Assay Systern

Vitrified Canister Assay System
Temporary Canister Verification System
MOX Storage C/S System

Uranium Storage CfS System
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SMMS ! Solution Monitoring and Measurement System
RHMS : Rokkasho Hulls Drum Measurement System
IJ P D : Inspector Jug Passage Detector

WIrAS : Waste Drum Assay System

PIN S Plutonium Inventory Measurement System’
iPCAS : Improved Plutonium Canister Assay System
UBWVS : Uranium Bottle Verification System ' ’
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The concept of “Safeguards by Design” may be
essential for future NFC'’s to realize less inspection work-load,
accurate accountancy, timely verification - high detection
probabillity.

— Inventory (small inventory)

— Accurate measurement system (bulk measurement,
representative sampling, DA, NDA)

— Accountancy-friendly operational mode (NRTA, more
accurate interim inventory verification)

— CS, real-time process monitoring
— Timely verification; Remote monitoring, On-Site-Laboratory
— Unattended mode, SNRI
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Principle process

Chopper

S N —

Dissolver

S N —

Crystallization

S —

Rapid Contactor

— L

Chromatography

S N —

Conversion

=

Furnace

S N —

Fabrication
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Safeguards System Simulator

Nuclear Material
Accountancy Core

Nuclear material
transfer module

|—> Conceptual design :> Engineering Design .ﬁ/fg:ul};-lﬁa::sity

u,v,w; Velocity
Apparatus *T; Temperature
4 ’_\_ *p; Pressure
— *C(Pu); Concentration

v v [ \ Chemical separation
Vessel Vessel T & MA module
s _/_\_ *Aqueous, Organic

*Radioactivities

/ \ *Nuclides concentration

*Chemical reaction

apouw |euonjesadQ

Multivariate Multi-

A
@aratu
Time scale Core

\4 v
. - Process monitorin
Stage Stag "t Stage dul g
p o N . module

*Process monitoring
«Statistical analysis
*Wavelet analysis
*PCA

v

System arrangement

Optimized design
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@@ Requirement Level of PR Measures

TD (Technical Difficulty)
PC (Proliferation Cost)
PT (Proliferation Time)
MT (Material Type)

DP (Detection Probability)
DE (Detection Efficiency)

VH: Very High
H: High

M: Medium

L: Low

VL: Very Low

CSA

Detection Probability
in declared facilities
ms of accuracy/timeli

>95%

TD: VH
N | PC: VH
pp:vL | PT:VH
DE: VL MT: VH
TD:VH
o)
<95% |pc:H
pp:m | PlH
DE: M MT: H
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N » PC: M
DP: H PT: M
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N TD: L
_ | PC: L
e PTL
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— State-State: information sharing through “transparency-framework”
— State-International Organization
— Operator-Inspector
— Operator-Citizens: System for information sharing
— Non-government organizations: through
cooperative project

— Regional cooperation for nonproliferation
— Etc
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