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FEATURES RELEVANT TO SAFEGUARDS

— Throughput is normally larger than the inventory at
any given time

— Nuclear material inventory is in constant
movement: it changes its locations, physical forms
and chemical compositions

— Non-product materials (scrap and waste) are
generated in relatively large quantities

— Accumulation of holdups is possible
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RECEIPT FROM REACTOR (RD)

5."__"‘"*"“ — ‘
_g i Wetome to Mibama
B havea good timegp

s

3 > - Y <3 -

-

-

-
—

JULY 2010, INL Safeguards Course




UNLOADING SHIPPING CASK (OSP)




SPENT FUEL INVENTORY (IIV/PIV)
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SOLUTIONS IN PULSE COLUMNS (IIV/OSP)
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CHEMICAL PROCESS CELL (11IV/OSP)




SOLUTIONS IN TANKS (lIV/IC/OSP/PIV)
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GLOVEBOX INVENTORY (lIV/PIV/OSP)




VITRIFIED WASTE IN CANISTER (LD)




ROKKASHO REPROCESSING PLANT
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Location: Aomori Prefecture, Japan
Site Area: 3,800,000 m2

Facilities: 38 buildings (more than 20
process and storage buildings) with 1700
km of pipes (Main Process 700 km).

Capacity:
Maximum annual throughput: 800 tons of Uranium
or 8 tons of Plutonium.
Maximum daily throughput: 4.8 tons of Uranium
Storage capacity for Plutonium: 30 tons
Storage capacity for vitrified canisters: 1440

JULY 2010, INL Safeguards Course

20




CHALLENGE #1



CHALLENGE #1 - DIE/DIV



INSTALLATION AND TESTING SCHEDULE
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Data Processing

Reference Model Re-verification sca
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Data Processing -
Automatic Detection of Differences
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CHALLENGE #2



1 SQ of unirradiated direct-use material:
Pu, 233U - within T month
HEU (>20% 235U) — within 1 month

1 SQ of irradiated direct-use material:
Pu, 233U, HEU - within 3 months

IS = Spent fuel away from reprocessing plant - 1 year

1 SQ of all indirect-use material:
U (<20% 235U) — within 1 year
Th — within 1 year.
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ACCOUNTANCY STRUCTURE



Material Balance Areas (MBA)

To determine the quantity of material
transferred into and out of; and

To determine the book and physical
inventory within.

May be an accountancy area for
Shipper/Receiver Difference (SRD) or
Material Unaccounted For (MUF).
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Material Unaccounted For (MUF)
BBl + Increases — Decreases = EBI
EBI — PIT = MUF

MUF = 0
Item facilities, ie, storages
Measured material under C/S

Shipper/Receiver Difference (SRD)

Difference between shipper values and receiver
values

NOTE: Usually caused because of
measurement uncertainties.
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Flow Key Measurement Points (FKMP)

Locations where Inventory Changes (IC) can be measured.
Operator declaration
Inspector verification

Usually flow across MBA boundaries, but not always.

Examples:
Receipts and Shipments
Nuclear Loss and Gain
Accidental Loss or Gain
Transfers-to and Retransfers-from Retained Waste
Measured Discard
Exemption and De-exemption of nuclear material
Termination of safeguards for non-nuclear use
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ACCOUNTANCY STRUCTURE - IKMP



ACCOUNTANCY STRUCTURE - OSP
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CHALLENGE #2 — STRENGTHENED SG
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CHALLENGE #2 — STRENGTHENED SG



CHALLENGE #2 — STRENGTHENED SG
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CHALLENGE #2 — STRENGTHENED SG



CHALLENGE #3



CHALLENGE #3 — VERIFICATION SYSTEMS




Integrated Spent Fuel Verification System (ISVS)
Integrated Head-end Verification System (IHVS)
Solution Measurement and Monitoring System (SMMS)
Independent Jug Passage Detectors (1JPD)
Automatic Sample Authentication System (ASAS)
Waste Crate Assay System (WCAS A&B)

Waste Drum Assay System (WDAS)

Vitrified Canister Assay System (VCAS)

Plutonium Inventory Measurement System (PIMS)
Temporary Canister Verification System (TCVS)
improved Plutonium Canister Assay System (iPCAS)
Directional Canister Passage Detector (DCPD)
Uranium Bottle Verification System (UBVS)

Uranium Storage C/S System (USCS)
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SOLUTIONS IN TANKS (lIV/IC/OSP/PIV)
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Pressure
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ESTABLISH A REFERENCE SIGNATURE

Filling from 1151V15
AN

Filling from 1151V60

ilé
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Configuration Module
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GLOVEBOXES INVENTORY
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GLOVEBOX MONITORING SYSTEM

HUB box authenticated
and sealed

2 detectors installed
on a MOX
conversion process




GLOVEBOX MONITORING SYSTEM

Neutron Detectors
with Head Amplifiers
(up to 8 per hub)




VITRIFIED WASTE IN CANISTER (LD)




VITRIFIED CANISTER ASSAY SYSTEM

Vitrified Canister Assay System (VCAS)
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WASTE CANISTER ASSAY SYSTEM (TW)
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CHALLENGE #4



CHALLENGE #4 — SAMPLING & ANALYSES



CHALLENGE #5



CHALLENGE #5



CHALLENGE #6
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Early submission of DI
Early SG planning
Shared resources
Financial
Expertise/staff
Equipment
Maintain independence
Evaluate joint-use systems carefully
Optimize schedules
Open and full cooperation
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EFFECTIVE AND EFFICIENT SAFEGUARDS
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