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Abstract
International Atomic Energy Agency (IAEA)
inspectors must maintain continuity of knOwl-
edge on all safeguard samples and, in particular,
on those samples drawn from plutonium product
and spent fuel input tanks at a nuclear reprocess-
~g pkmt’s blister sampling station. ~tegritY of
safeguard samples must be guaranteed from the
sampling point to the moment of sample analysis
at an accepted local laboratory or at the IAEA’s
Safeguards Analytical Laboratory (SAL) in
Seibersdorf, Austria.

The safeguard samples are drawn at a blister
sampling station with inspector participation snd
then transferred via a pneumatic post system to
the facility’s analytical laboratory. Transfer of the
sample by the pneumatic post system, arrival of
the sample in the operator’s analytical laboratory,
and storage of the sample awaiting analysis are
vmy time consuming activities for an inspector,
particularly if continuous human surveillance is
required for all these activities. These activities
could be observed by ordinary surveillance meth-
ods, such as a video monitoring system, but this
would be cumbersome and time consuming for
both the inspector and the operator.

This paper describes a secure container designed
to assure sample vial integrity from the point the
sample is drawn to treatment of the sample at a
facility’s analytical laboratory,

Introduction
The Sample Vial Secure Container (SVSC) is a
containment system developed at %ndia National
Laboratories (SNL) for the U.S. Progrsm for
Technical Assistance to IAEA Safeguards
(POTAS) to assure continuity of knowledge for
safeguard sample vials. The SVSC is a passive
tamper-tidicating secure container that provides
evidence of tampering or substitution, thereby
providing evidence that a sample has been nmdi-
fied,

The SVSC is intended to be used in place of the
facility’s usual pneumatic tube transporter (called
a “rabbit”) for safeguard sample vials. The SVSC,
in conjunction with design verification of the sam-
pling line from the solution tank to the blister
sampling station, will provide continuity of
knowledge from the point at which the sample is
taken to the receipt and treatment of the ssmple in
a facility’s analytical laboratory. (The paper,
“Maintaining Continuity of Knowledge on Safe-
guard Samples,”l describes the safeguard
sampling process in greater detail.)

Alternative Techniques
Several potential techniques to assure the integ-
rity of safeguard sample vials were investigated
by SNL. These techniques varied widely in cost
and sophistication. Some of the techniques inves-
tigated include

s Commercially available paper snd plastic seals

● Ultraviolet light interrogation

. Heat shrinkable seals

Although each of these techniques had positive
attributes, they were ultimately determined to be
unacceptable because they would have been diffi-
cult to apply in the bliter sampfiig manipulator
box and wodd have required permanent place-
ment of large electronic equipment in the manipu-
lator box, Considering the difficult requirements,
the most promising technique appears to be the
SVSC design because it represents a balsnce of
cost, simplicity, and tamper resistance

System Overview
The SVSC system is a passive tamper-indicating
pneumatic tube rabbit that is intended to be used
with plutonium product md spent fuel input safe-
guard ssmples at the Tokai Reprocessing Plant
(TRP) in Tokai, Japsn. It consists of three compo-
nents: a cartridge, a cover, and an ident ificatio”
label (Figure 1). The system has been designed
for one-time use. A device that will mt omm the
SVSC is also required (Figure 2), ‘r ‘-”
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Safety features have been designed into the car-
tridge and cutting device to ensure that the sam-
ple vial is oriented in the cartridge and cutting
device properly. This will prevent the accidental
cutting of the sample vial when the SVSC is cut

open.

Status
The tooling required to injection mold the SVSC
was manufactured, and limited production has
been performed in order to characterize the mams-
facturabilify process of the SVSC. The tempera-
tures, cycle times, and material concentrations
have been determined. This was required in
order to determine the repeatability of the random
pattern and the dimensional tolerances of the
parts.

Eighty SVSCS have been provided to the IAEA to
support a vulnerability test being conducted by
Harwell in the United Kingdom. A photo note-
book and an application and verification proce-
dures document were provided as well. The
photo notebook has a set of three photos for each
SVSC sent for the vulnerability test. The proce-
dures document describes how to assemble the
SVSC in a hot cell, as well as how to inspect the
SVSC for evidence of tampering and authenticity

after it has been used. The vulnerability test is
expected to be complete by August 1993. Design
changes resulting from the vulnerability test and
recommendations from facility operators and
inspectors wilf be incorporated into the final SVSC
design and its associated hardware. Full produc-
tion and IAEA implementation are expected after
any weaknesses have been rectified and final facil-
i~ ~d environmental tests have been performed,

Summary
The SVSC is designed to solve the very challeng-
~g problem of safeguarding plutonium nitrate
samples drawn at a reprocessing plant. Its pri-
mary function is to provide continuity of knowl-
edge for safeguard samples drawn at a nuclear
reprocessing plant from the time the sample is
drawn at the blister sampling station to receipt
and subsequent fceatment at the facility’s analyti-
cal laboratory.
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