1S Sample Bottle Life Cycle  U@NCO

1S sample bottle design is governed by ANSI N14.1.:
1.5 in nominal diameter
Capacity of 4509 (1lbm) UF,
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1S Sample Bottle Life Cycle  U@NCO

New / clean sample bottles are
stored in a locked cabinet

 Entered into SAP with unique
identifier, typically UREU5xxxxx
* URE = Urenco owned
« U = Cylinder
« 5=Type (19)
¢ XxXxXxx = Unique number

* |ssued to Operations when
needed

 Treated in oven to dry prior to
use

Copyright © 2013 URENCO Limited



1S Sample Bottle Life Cycle

» Weighed prior to filling with
automatic entry in SAP
This is a valid tare weight

« 3 sample bottles are connected
to the sampling manifold in an
autoclave

» Each sample bottle is filled with
approximately 200g of UF,
then disconnected from the
manifold

 Weighed after filling with
automatic entry in SAP
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1S Sample Bottle Life Cycle  U@NCO

» /One sample bottle goes directly to a storage cabinet awaiting out-
gassed back to the process

« One sample bottle goes to a separate storage cabinet for arbitration,
If required

 One sample bottle goes to liquid sub-sampling for assay
measurement

» All three sample bottles are eventually out gassed back to the
process
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Out gas returns UF to the
process

« Sample bottles containing solid
UF, at are connected to a
manifold

 Pressure is reduced causing
solid UF, to vaporize

 UF, vapor solidifies in a cold
trap at -60 deg C

e The UF, migrates from the 1S
cylinders to the cold trap

» The process can be visualized
on a phase diagram
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1S Sample Bottle Life Cycle  U@NCO

PHASE DIAGRAH Triple Paint UFG ( 64 C, 1516 mbar )

Triple Point HF ( -83 C , 5.14 mbar ) Sublimation Poimt UF6 (56 C , 1013 mbar )
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1S Sample Bottle Life Cycle  U@NCO

* /When out gassing is complete, an isolated pressure rise (IPR) test is
performed

« The IPR demonstrates UF, has been removed from the sample
bottles

« Atroom temperature, the partial pressure of UF is about 100 mbar

* Pressure less than 100 mbar indicates there is no more UF, By
UUSA procedure, pressure is reduced to less that 1 mbar and out-
gas Is considered successful with an IPR of less than 0.1 mbar.

o After a successful IPR, 1S sample bottles are weighed with
automatic entry in SAP and placed in a storage cabinet for cleaning
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1S Sample Bottle Life Cycle  U@NCO

Cleaning is done in the SCDT

» Originally designed with safe-
by-design (SBD) attributes

« SBD analysis assumes SCDT
components and contaminated
objects completely filled with
optimally moderated uranic
material at 6 wt%

 |ROFS are required because
the SBD analysis assumes
contaminated objects of a
certain size, but the design
does not prevent larger objects
being placed in the SCDT
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1S Sample Bottle Life Cycle

IROFS54a and IROFS54b
administratively limit the uranic
mass inventory to ensure a
subcritical mass in the SCDT
using bookkeeping procedures
and by performing measurements

» The IROFS are independent

« Tare weight is taken from SAP
 Gross weight on a scale

* Net weight of UF, is the difference

* If net weight >20g, then return the
cylinder to Operations

» Net weights are summed for all
items in a SCDT campaign to
ensure a subcritical mass
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1S Sample Bottle Life Cycle

Urenco

l Procedure Title: Uranium Waste Mass Bookkeeping

RW-3-2000-05-F-4 [
IROFS54b for SCDT Uranium Waste Mass Determination

RW-3-200¢

Level 2 - Reference Use%W
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1S Sample Bottle Life Cycle

5 |Measurement document |Measuring poinf Date | measmotcountRdg _|unit  |val. |Createdby  |Createdon |Eguipment
10061638{Measurement document|580 | 09/03/2013 1280.200 g GYWU | CANJU 09/03/2013 |UREU504108
100571561 10231580 0101412013 [ 1283200 g |  GWU vONJA 01/14/2013 | UREU504108
100543195 10231580 08/28/2012 1440.000 g GWR | PICJU 08/28/2012 |UREU504108
100543175 10231580 1440.000 ¢ GWR PICJU 08/28/2012 UREU504108
100543089 10231580 1440.000 g GWR | PICJU 08/28/2012 |UREU504108
100539972 10231580 081312012 1477.600 g GWZ | SIMAL 08/13/2012 UREU504108
100539012 10231580 | 08/07/2012 1283.300 g WU | DIGSC 08/07/2012 |UREU504108
100538988 10231580 1283.300 g GWU DIGSC 08/07/2012 UREU504108

» Using UREU504108 as an example;
Incorrect tare weight of 1283.2g chosen from SAP after out gas on Jan 14, 2013
Gross weight of 1283.1g measured on Aug 27, 2013
Net weight calculated to be zero, the expected result after out gas
The correct tare weight of 1283.3g taken prior to use on Aug 7, 2012
Result is the same using the correct tare weight
New tare weight of 1280.29g established after cleaning and reassembly
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1S Sample Bottle Life Cycle  U@NCO

A
1S sample bottles are cleaned in a =
batch of about 20

»  Configuration shown here with
cylinders and valves in adjacent
baths could be safe-by-design

« Baths are drained and cleaned
after each batch, ALARA practice

e SCDT is drained, cleaned and
dosing tanks flushed after each
campaign prior to reaching the
IROFS safe limit of 730g 23°U

« Content is reset to 60g 23°U

» The event in question was the
Initial campaign, with an estimated
accumulation of 0.16 g 23°U
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After cleaning, sample bottles '-i:-_gj'-'-':?' o
are dried and reassembled ¥
« Sample bottles are pressure

tested prior to being placed
back in service

 Weighed after cleaning and
testing with automatic entry in
SAP

This is also a valid tare weight

« Cleaned sample bottles are
returned to the locked cabinet
completing the sample bottles
life cycle
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