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Background

* Proper management of spent sealed radioactive
sources a priority

— Developing countries: Poor accounting systems
and/or lack of expertise/funds

« Spent High Activity Radioactive Sources
(SHARS) especially problematic

* No standard procedures or suitable technologies

* In 2003 — concept of a mobile hot cell evaluated
by international team of experts






Project Development

\(Q// I
Design
Requirements

Basic Design

Detail Design
Operational SA
Manufacturing

Construction Phase Il Implementation
Procedures
License to operate Sudan
Demonstration Tanzania

Uruguay




Application of Unit

« Transport unit into country — assemble and prepare for
operation

 Removal of SHARS from working shields and transfer
Into long term storage shield
— Removal of head/irradiator from working device
— Partial dismantling of head/irradiator outside cell
— Placement inside cell and further dismantling
— Removal of SHARS
— Encapsulate in stainless steel capsule — welding and leak testing
— Placement into LTSS
— Stored safely and securely

« Dismantle unit and transfer to next country



Design of Unit

View from the top

Cell walls — Double cavity wall
1,55 m thick - filled with river
sand with density of 1,6 - Mild
steel “shuttering” plates
Working volume 1,6 m x 2,5 m x
3 m high




Design of Unit

View from the Side
Roof — 3 x 0,23 m thick concrete slabs

Window — oval shaped steel container Ao
with polycarbonate ends - filled with 3 NN | |
50% Zn Br2 f B b ‘ oo m‘

Telescopic manipulators with 20 kg
lifting capacity

Auxiliary Equipment

Jib crane on inside

Exhaust ventilation unit

360° camera coverage on inside
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Demonstration of Unit

« March 2007 — pilot operation performed at Necsa
« 2133 Ci Co-60 source conditioned

* Witnessed by peer review team — USA (Los
Alamos and NRC), UK, Belgium, Sudan and
South Africa)

« Exposures well within modeled and calculated
values — maximum 109 uSv

« Conclusion
— SHARS Installation qualified
— SHARS teams qualified




Advantages

« Safety proven

 Allows for easy transportation
* Inexpensive

* Easy to operate

« Easy to assemble



Long Term Storage Shield

* Designed by RWE Nukem (UK)
« 4 Drawers with 10kCi capacity




CERTIFICATE NUMBER ZA/NLM52/5-2008

Moew 003 Vi % pue extesetrarttedutoryT| by

4 Quality Assurance Program

The desion, mmmmquwmdumm m
CERTIFICATE NUMBER ZA/NLM52/5-2008 s v ke isbiises
mmmh which complies with the recuinements of 1SO
SOUTH AFRICAN COMPETENT AUTHORITY CERTIFICATE OF 9001:2000.
APPROVAL FOR SPECIAL FORM RADIOACTIVE MATERIAL

The Degariment of Mesith: Directorate Control, being %or the purpose of the
MummlmammtEmeq = This cenficala & issued N response 1o an agcilation by Nudear Senvices -2
Raeputilc ol Sauth Alrica in retpect of the certifies Diviwors of Necsa. letier PDO-LET-08D02 datad 29 April 2008
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TS-R-1, Reguations for Safe Transsont of Radicctive Material
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& T cadificate expras o mdnight on 30 June 2012
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Impact test




Percussion test




_Heat test
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Leak test

« Weld qualified during
Special Form
certification.

 Field confirmation
test by Vacuum
bubble test according
to ISO 9978:1992(E):
International
standard: “Radiation
Protection — Sealed
radioactive sources —
leakage test




MLM52 Special Form Capsule welding log

Capsule no
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'UE_. Cylinder no | Lid 1 n-:I Lid 2 n-:nl |
S |verified compliance (review inspaction report]
E_ Mame Dake Signature
5
This sheet is based on PDO-0P-002 Rev 0
Action Paraf Date

1| Perform "Motor Calibration' {attach print-out)
o | 2|Perform ‘Test Weld' (attach print-out)
? 3l Gas pressure at least 200kPa and flow 15L/min
o 4|Lid pressed correctly in position
E 5| Attach the applicable weld head capsule holder for oylinder length
=] gl Insert capsuls
E 7|Position weld needle using spacer

g|Fill capsule with argon and return quickly in weld head

| Position weld head and executs weld (attach print-out)

1] Visual inspect weld
& | _ufPerform helium leak test on weld (attach report)
E 2| Seal weldad capsule in plastic
E Weld not leaking and visual sound
a Name Date Signafure
[
< | 13|Record contant:
2
[
S

14| Attach the applicable weld head capsule holdsr for ovlinder length

15| Perform 'Motor Calibration' (attach print-out)

16| Perform ‘Test Weld' (attach print-out)
= | 17Gas pressure at least 200kPa and flow 150 min
5 Place open filled capsule in weld head, position welding needle using
= | 1g|spacer
2| 1 Remove capsule from head
= | zofAll open capsule with argon and place lid in position

21| Press lid correctly in position

22 Insert capsulg in weld head

23| Position weld head and executs weld (attach print-out)
g |24 Visual inspect weld
c | 25|Bubble test
%_ Performed as presoribed, weld visual sound and no leaks detected
E Mame Diake Signature
8

PDO-FRM-003 Rev1

QA

Data sheet completed
per capsule

Evidence of all
processing steps

After bottom lid weld,
capsule helium leak
tested

Record of contents
More detail of sources
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The Way Forward

* Further developments
— Licensing — LTSS as transport container
— Security — Improve the Design of LTSS

* Integration of the Borehole disposal
concept and SHARS conditioning facility



Summary

 SHARS installation successfully demonstrated -
safe.

« Safety and security ensured

* Mission completed — Sudan, Tanzania and
Uruguay

* Pre-mission — Philippines and Brazil



