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Xenon International is an
automated radioxenon
monitoring system that was
designed to perform

analysis of ultra-trace
quantities of xenon gas to
detect evidence of nuclear
explosions.
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The system collects,
separates, purifies, and
quantifies radioxenon
isotopes in compliance with
stringent national and
international requirements,
providing a state-of-the-art
tool for international
security monitoring.
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Xenon International was
tested by the Provisional
Technical Secretariat (PTS)
for 1 year in a technical
acceptance process; 6
months at the manufacturer
Teledyne Brown
Engineering and 6 months
at RN33 in Shauinsland
Germany

The Xenon International
fulfills the certification
requirements for a noble

gas monitoring system set
in
CTBT/PTS/INF.921/Rev.3
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Increase sensitivity

» 6-hour collection, 4 samples per day, continuous sampling 24/7, 100%
duty cycle

* Increased flow rate 100 L/min (stp; 0°C, 760 torr)

« MDCs: 133Xe: 0.15 mBg/m3,135Xe: 0.5 mBg/m3, 3'mXe: 0.15 mBg/m3, . O
133mXe: 0.15 mBq/m3 Xenon International
Improve reliability and uptime B,
 PNNL/TBE software and hardware control P e b iR EAREREE Ciipan
* Included manufacturer in design phase ) /
: e, (_Resurs )
« 2-years of testing during development ) ' i
3 (_concusion )

 Demonstrated combined uptime 97.8% 7 oot - :
Reduce/eliminate consumables BRI | | B
« Nitrogen carrier gas (nitrogen generator on-site) ‘ i | H H LB

Uninterruptable

Reduce weight and size of the system over currently deployed FawerSpely

(UPS)
systems
1240 kg, 80 cm X 109 cm X 194 cm o Pl
Reduce power and heat load e :?:Ee:%ﬁ
« 208 VAC (160-275 volt), 50/60 Hz, 30-amp circuit, 4kW (3.5 kW for thistex box

Xenon International without nitrogen generator)
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Phase 1: (Developer site test) Six-month testing period from
18 April 2020 to 18 October 2020 at the TBE facility in
Knoxville, Tennessee, United States of America

* Phase 2: (Off-site test) was a six-month period taking place
from 14 July 2021 to 21 January 2022 at RN33,
Schauinsland, Germany run by Bundesamt fur
Strahlenschutz (BfS)

* In both phases the system was operating in automatic
mode, supervised by independent operators (TBE and BfS)

» Data (spectra, SOH information and alerts) were
transmitted in real time to the PTS, where they were
processed and analyzed

» Spike tests were carried out during each phase (Phase 1
and Phase 2) to verify system parameters (e.g. cross
contamination, calibration parameters), and to compare
measurement results with certified laboratory re-analysis

The operational performance of the system was monitored and evaluated for both Phase 1 and , :
Phase 2. The performance of the sampling and gas processing system is described using the : g
sampled air volume, airflow, and stable xenon volume per sample. The performance metrics of : e it
the nuclear detection system include the detection sensitivity (MDC for 133Xe), the calibration ’ | this text boxl
validation report, and the spectral stability. Correct operational timing was monitored through the

requirements for collection time, measurement time and time before reporting.
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Xenon International Phase 1 Spike Tests

XIX81 Xenon International archive bottles sent to UK IMS laboratory (GBL15) for analysis of
acceptance test performance samples during Phase 1 testing

Xe-133 (XIX81 vs. GBL15)
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Comparison of 133Xe results from XIX81 and GBL15

Comparison of 13"mXe results from XIX81 and GBL15

Place your
QR Code
here after
removing

this text box!

P3.2-843



SnT 2023

HOFBURG PALACE - Vienna and Online

19 10 23 JUNE

XIX33 Xenon
International archive
bottles sent to UK
IMS laboratory
(GBL15), and
Austria (ATL) for
analysis of
acceptance test
performance
samples during
Phase 2 testing

Xenon International Phase 2 Spike Tests
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The Xenon International fulfills the certification Dise LIMITED

CIBT/PTS/INF.1643

requirements for a noble gas monitoring system & CTBTO | S 5 20

NUCLEAR-TEST-BAN

set in CTBT/PTS/INF.921/Rev.3 | meneaey - ENoLsHONLY

INTRODUCTION

D . P h 1 t t th X I t t | REPORT ABOUT THE ACCEPTANCE TEST OF THE
urin g ase estin g ’ e Aenon internationa NOBLE GAS SYSTEM XENON INTERNATIONAL S

observed for the first time ever in a field system RESULTS

. . . This paper describes the testing and acceptance review process for the Xenon International
ra d I Oxe n O n a Ct I Va t I O n ro d u CtS noble gas system which was developed by the Pacific Northwest National Laboratory, United

p . States of America. Teledyne Brown Engineering, Inc. United States of America further CONCLUSION
developed and manufactured the system. CTBT/PTS/INF.1480 states that a formal process
for the acceptance of new noble gas systems is to take place before accepting any noble gas
system as a candidate for International Monitoring System implementation. The detailed
acceptance reportwhich includes the descriptionand results of the various testing phases will

Data Availability Rates (must have 95%) =
Phase 1: 98.36%
Phase 2: 95.6% §
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