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%2 OPTIMUS-H f1-L 25284030 K~

Packaging Design

Packaging Physical Attributes OPTIMUS®-H OPTIMUS®-L
Outer Diameter", m (in) @1.88 (@74.2) @1.24 (|249)
Quter Length™, m (in) 2.11(83.2) 1.78 (70.0)
Cavity Diameter, m (in) 0.83 (232.5) 0.83 (@32.5)
Cavity Length, m (in) 1.19 (47.0) 1.19 (47.0)
Packaging Tare Weight. kg (Ib) 11,204 (24,700) 2,722 (6,000)
Max. Contents Weight, kg (Ib) 3,311 (7,300) 1,429 (3,150)
Max. Gross Weight, kg (Ib) 14,515 (32,000) 4,173 (9,200)
Gamma Shield Thickness™, cm (in) >20.3(8.0) >3.3(1.3)
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2 ZAEFHIERT (Secure In-Place Storage > SIPS)
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Ground Level

sShield Plug:=
30" of Concrete and .5" of Steel

Cable; .25"—

Shield Plug: 6% of Lead <

Inner container:—
Carbon steel 14.6° dia. X 59.2% long

Outer Container:<
Stainless Steel 12.75" dia=X 73.5% long

Liner:—
carpon Steel
16" dia. X..25% thick X 148%16n9g

4 E BT 45 (Silo Storage System » S3)
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ISR and ISC PM-Tag STB Software

COMMUNICATION LINKS Cellular
Cloud

»—i_-_» -

NFC

- " ~
/ User Operations Center N\
Dashboard \
vl '

| ALARM ! | |
Antenna . |
[Soros Sates ) | Source Type | | Usage History | |
Source Status
Y ] ST |
|
|
|
|
/
/
_____________ -~
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PSI GRID - DETECTOR \

SPOT - ROBOT WS

ETERNET TO USB-CONNECTION

/ SPOT - CORE
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In Transit
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Best Practices for Radioactive Source End-of-Life
Management in the United States and Taiwan

Camille Freestone, LLNL
Kristin Hirsch, ORS
Samantha Bowers, ORS
Chi-Feng Lin, NSC
HSI-HSIUN WANG, NSC
CHIA-CHUN CHIN, NARI

July 22, 2024
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End-of-Life Management — A Global Challenge

= Disused sealed radioactive sources (DSRS) are a global security issue
— Access, cost, and public opinion are the biggest challenges
— Return to supplier can be costly; some suppliers are no longer in business
— Long term secure storage may not exist, or may not have capacity for the full inventory of DSRS
— Permanent disposal is rarely an option

= Highly radioactive material in the wrong hands can cause catastrophe through
environmental degradation, injury, death, and public panic

Lawrence Live o
L K2 onar L aboratory NIYSE

LLML-PRES-BEE311 Savens’ nciner Sacvrry deiunarstce:
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Innovation and Collaboration in End-of-Life Management

N
4
%

iy
(
‘U
(
3
)
{
)

Assistance with Removal and Repatriation:
*  Provision of NNSA-developed transport containers

Trainings and capacity-building activities on source conditioning
and storage options

Assistance connecting with manufacturers for return to supplier

Secure Storage Facility:

* Designed for secure storage of all categories
of radiological sources

+  Administered by local responsible authority

Lu! Lawrence Livermore
A National Laboratory

NS4 -
LLNL-PRES-B86311
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Innovation and Collaboration in End-of-Life Management

Low-cost, short-term Storage:

Grourd Levs| -

Rapidly-deployable
temporary, secure storage
of up to 10 years for

Cat 3-5 sources

Built on site with affordable
construction materials

Shistd Plog--
J0° Of Contrete and 5751 Sited

CNtSe: 25"~

Shield Plogt Bt e Lend <
Tnnes Contalners

Carbon steel 1107 &

Cotnner <
Stielew Stowl 12,75 tineX 7351685

5027 Joriy

Steel -

Corpony!
16" iR 25T R XRS5y

Scalable Long-term Silo Storage:

Optimized silo storage system
for radioactive sources,
including Cat 1 & 2

Generic design scalable to
partner needs

Mobile Hot Cell:

Designed to be assembled
and shipped in multiple
pieces

Scalable to account for
varying source activity and
protection needs

Robotics to allow for
operator distance

Lu! Lawrence Livermore
A National Laboratory

LLNL-PRES-B86311
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Disused Radioactive Sources Management in Taiwan

-
. _.'OSeouI

~-

SOUTH KOREA

SHANDONG

SHAANX HENAN

SICHUAN JHuBE
THEJANG
JANGXI Y
HUNAN

FUJIAN

oTaipel

Taoyuan
Nuclear Safety Commission{NSC): et oo
. Location: New Taipei City
*  The safety authority over the ’ ,Hanoi
atomic energy related affairs in LAOS
Taiwan : HAINAN
*  Reviewing applications for the
disposal of disused radioactive
sources THAILAND

GUANGDONG TAIWAN

National Atomic Research Institute (NARI) :

*  Location: Taoyuan City

*  Targeting nuclear safety, nuclear back-end,
nuclear medicine, radiation applications

Manila for public welfare, as well as new energy

« Bangkok VIETNAM ° and cross-field system integration as
primary development pillars

*  NSC entrusted NARI in 1978 to temporarily

store disused radioactive sources

{ PHILIPPINES

|| Lawrence Livermore s
4 National Laboratory N A‘Sé"i 5
LLNL-PRES-B66311 Mavens Arovar Secatry ddevmurance
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Types and Sources of Received Disused Radioactive Sources

® NARI is responsible for receiving disused radioactive sources generated by medical,
agricultural, industrial, academic, and research institutions outside of nuclear power plants.

Co-57 source(Nuclear Medicine Po-210 source(Research)

Gamma Camera Calibration)

Co-60 source

Cs-137 source (Density measurement)

(Instrumentation Control)

Lug National La!:norator;'(e N A'S's% 6
LLNL-PRES-B86311 Mabens Nncmer Secaty Adevmurance
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Disused Radioactive Sources Stored by NARI

Check disused sources and Stored in Sheet metal
documents container

Metal container for disused

3 4 Storage rack Disused radioactive sources
radioactive sources

N atonar  Sboratory” NYSE

LLNL-PRES-B86311
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Disused Radioactive Sources Security Management by NARI

Security Management of storage facilities :

*  Double security gates of 075 building,
each locked

*  Surveillance of 075 Building

Security management of the main

gate of the NARL:

*  National Police Security Control
The walls of the NARI are
equipped with barbed wire

*  Barricade and iron fences are
increased in front of the gate at
night

*  Vehicle radiation monitoring
system in gateway

Lawrence Live &
S Naonar L abormiory. NIYSE
LLNL-PRES-B66311
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Global Impact

= ORS’ research and development provides a variety of options built on existing
technology used domestically

= Taiwan’s infrastructure and processes provide an exemplar in centrally securing
devices at the end of their useful life

= One-size-fits-all approach will not work in all geographies, social settings, or political
environments

= Innovation and collaboration are critical to providing a variety of solutions

M Law: Li -
L Natonar L sboratory NYSE -

LLNL-PRES-BEE311 Maviona’ Aucmer Sacury domssrsrcs
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