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Abstract The SVSC is intended to be used in place of the
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facility’s usual prieumatic tube transporter {called

Internaticnal 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-
ing plant’s blister sampling station. Integrity of
safeguard samples must be guaranteed from the
sampling point to the moment of sample analysis
at an accepted local laboratory or at the JAFA’s
Safeguards Analytical Laboratory (SAL) in
Seibersdorf, Austria.

The safeguard samples are drawn at a blister
sampling station with inspector participation and
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
very Hme 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-
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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 Via! Secure Container (SVSC) is a

containment system developed at Sandia National
Laboratories (SNL) for the U.S. Program for
Technical Assistance to IAEA Safeguards
(POTAS) to assure continuity of knowledge for
safeguard sample vials. The SVSC is a passive
tamper-indicating secure container that provides
evidence of tampering or substitution, thereby
providing evidence that a sample has been modi-
fied.

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 sample in
a facility’s analytical laboratory. (The paper,
“Maintaining Continuity of Knowledge on Safe-
guard Samples,”! 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 technigues inves-
tigated include

® Commercially available paper and plastic 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 blister sampling manipulator
box and would 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
5VSC design because it represents a balance 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 plutenium product and spent fuel input safe-
guard samples at the Tokai Reprocessing Plant
{TRP) in Tokai, Japan. It consists of three compo-
nents: a cartridge, a cover, and an identification
label (Figure 1). The system has been designed
for one-time use. A device that will cut open the
5V¥5C is also required (Figure 2).

* This work was supported by the U.S. Program for Technical Assistance to IAEA Safeguards.
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The cartridge and cover are made from polysul-
fone and designed specifically for use in the
procumatic system at TRP. Geometrically, it is
possible to design a secure container incorporat-
ing the basic 5Y5C design concept to accommio-
date most manually operated pneumatic sample
transfer systems, The inside diameter of the car-
tridge is large enough to accommodate a sample
vial, A groove is machined on the inside of the
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Figure 2. 5VSC Culting Davice

cartridge to engage the cover. The sample vial is
inserted inko the cover. Next, the cover/sample
vial assembly is pressed into the cartridge. The
sides of the cover will engage the groove inside
the cartridge, causing the two halves to interlock
and preventing removal of the cover without leav-
ing visible evidence. Figure 3 shows an assem-
blad S8VSC. The system cannot be reused after the
two halves have been pressed together.
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Figure 3, Assembled SW5C



An identilication label, with a r.;||1-:_||_|:|:|'|]:.-' iEnEr-
ated code, is placed on the inside of both the car-
tridge amrd cover. After the carfridge and cover
are pressed together, the only way to reveal the
codes is to cul open the SVEC,

The identification label 2 intended to be o frst
arder aof identification. The second order of iden-
lification 5 a umgue random swirled pattern
introduced during the injection moelding process
af the SVSC. This pattern provides a “finger-
J:I'il'l'ﬂ frer |'::|._"|| |r|.|_f11.ri|::,'1_|.=|| ST il.I.'l.l.'l. i_'.:l_[t]'jdE'E.
This pattern is the second order of identification
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and will be inspected on a random basis or if tam-
pering and for substitution is suspected.

The random pattern of each SVSC is photo-
graphed during the manufacturing process. (Fig-
ure 4 shows a typical set of photographs for an
S5VEC.) For each 5VSC, a photograph 1 taken of
the paltern on the bottom (4a) and side (4¢) of the
cartridge and on the top of the cover (dh), These
three photographs are cataloged in a photo note-
book. To verify the authenticity of an SVSC after
it has been used, the patterns in the photographs
are compared to the patterns on the SVSC,

Figure 4. Typlcol Set of V3T Pholographs




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 manu-
facturability 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 will be incorporated into the final SVSC
design and its associated hardware. Full produc-
tion and JAEA implementation are expected after
any weaknesses have been rectified and final facil-
ity and environmental tests have been performed.

summary

The SVSC is designed to solve the very challeng-
ing 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 treatment at the facility’s analyti-
cal laboratory.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
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