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STAX overview

* The STAX (Source Term Analysis of Xenon) is an experimental network to

detect and quantify radioxenon emissions from medical isotope production
(MIP) facilities
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e Data are transferred via secure email or https to a central data processing
server
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STAX network configuration

MIP

MIP

eeeeeeeeeeee

uuuuuuuuuu
aaaaaaaaaaaaaaaaaaa

https

encrypted
e-mail

https

Data storage,
processing
and distribution

encrypted
e-mail

Download

Viewing

user 1
user 2

user n



STAX data software

* Software has been developed to manage STAX processes from data
back-end to front-end:

Data transmission Data processing and o Data analysis and
o Network monitoring ) N
and distribution storage visualization

* Access is limited to authorized users only

* For each facility, access is given indivdually for each user



Data access control

* Access can be set facility specific for each user

+ - &
Username | Firsthame LaztMame Email Feceive ATS Receive TSV Receive FHD Receive SOH Receive ALERT Role tnabled Created at Updsted at
auer Matthias Auer matthias.auermail@... Mo Mo No No No Simple user Yoz 04/05/2022 14:46:57 12M6/2022 08:52:52
& £ e |4 4 - D n 40 of 40

Owned Fadilities Assigned Fadilities ? Available Facilities
- 06-12-2021 28-10-2021 08-04-2022 OB-02-2022 08-02-2022 -
AUS02/ANSTO BES01/5tack building SES03/Forsmark F1 SES04/Forsmark F2 SES05/Forsmark F3
ALISTRALIA (-34.05087, 150.57286) BELGIUM (50.45131, 4.53155) SWEDEN [60.40265, 18 1752833333333) SWEDEN (60.4038333333333, 18 1734333333333 SWEDEN (50.40535, 18.1608166656667)

* Facility owners can set delays for sending messages to allow for data
review before sending



STAX data access options

* Data viewing via a web broswer-based user
interface

¥ Detectors [1]

— \ y
R ool m;.ﬂ\'n\Mm.—\\q—\h’-;m,
v 8 {5} o R
el St
Code : 13082941 : . e
Manufacturer : Canberra
» Calibrations [1]
° D t f g = = v Samples [92] BEGIN STX1.0
dla 1orwarding via e-mal WSG_TYPE DATA
> o {4} MSG_ID 8560222996089838634 AUSO2
DATA_TYPE SAMPLEPHD
v 1 {4} #Header 3
AUSB2 AUSO2_001 P Marinelli FULL
Sampleld : SM@22082285010015 5MB2202205010100
AUSO2_001-2022/05/01-01:00 AUSB2_001-201.
¥ Collection [7] 2022/05/01 ©1:21:02
#Collection
» CollectionPeriod {2} 2022/05/01 01:00:00.0 2022/05/01 01:15:00.0 @
#Acquisition
> SampleSize {3} 2022/05/01 01:00:00.0 909.000 896.436
#Sample
-999 -999
. . #Calibration
* Data download via get_STAX_data (bash script
#g_Energy
- - 17.361800 67.000 0.000
25,158800 97.000 0.000
46. 990400 181,000 0.000
69.341800 267.000 0.000
96.371400 371.000 0.000
107. 807000 415.000 0.000
201.371000 775.000 0.000
309.229500 1190. 000 0.000



STAX data types

Spectrum (PHD) Automatic Time State-of-Health Alerts STAX - SRS
files (optional) Series (ATS) Data (SoH) Data

High resolution Daily summary file Data on status of Alert messages sent Atmospheric
gamma spectrum in in json format: system operation: from the station Transport Modeling
STAX1.0 format results:
Sample data * Temperature
(similar to IMS2.0 Measurement * Pressures Source receptor
format) results * Power data sensitivity data that
Analysis results link emitting
facilities to IMS
stations




STAX data viewing software overview

STAX station information and data can be viewed on staxdata.net:

* Released activity from the stack

* |sotopic ratios

* Impact of releases on IMS stations
* Raw spectra

e Station status



staxdata.net: access to data files

@ sTax

¢« > c

x +

B staxdata.net/#msg/list o Q 2 & 0O &

Apps M Gmaill

Received files ?

Name Type Message ID Processed Szation Error Createdat | Updated at
BHD 18658 es 12/05/2022 12:52:48 12
PHD fes 12 12/
GI508I2 fes 12/05/2022 12:22:48 12/05/2022 12:24:45
3 PHD fes 12/05/2022 12:22:48 12/05/2022 12:23:59
18658 es 12/05/2022 12:22:48 12/05/2022 12:23:59
_202.. PHD 18657 Yes 1270572022 12:22:48 12/05/2022 12:23:228
PHD 18656 es 12/05/2022 12:22:48 12/05/2022 12:22:49
PHD B856022250608585232 fes AlE02 12/05/2022 12:07-48 12/05/2022 12:07:49
PHD 2560222506035858 fes 12/05/2022 11:52:48 12/05/2022 11
PHD 18655 es 12/05/2022 11:.52:48 12/05/2022 11
BHD 18624 es 12/05/2022 11.52:48 12/05/2022 11:52:49
PHD fes 12/05/2022 11:37:48 12/05/2022 11:37:49
BHD fes 12/05/2022 11:22:48 12/05/2022 11
PHD 18653 es 12/05/2022 11:22:48 12/05/2022 11
BHD 18652 es 12/05/2022 11:22:48 12/05/2022 11:22:49
PHD 256022 250608585272 es ALISOZ 12/05/2022 11.07:48 12/05/2022 11
BHD B560222506085852T7 fes AlE02 12/05/2022 10:52:48 12/05/2022 10:55:24
=F] 1 of > B s




staxdata.net: station overview

s = O pd
@ sTax x +
&« = (@ B staxdatanet/#facilities/list o Q 2 ¥ O & :
I Apps M Gmail

T

Metwork Type Site Aleernate M... | Country Latioude Longitude Altitude Stack Height Publish del... Emitter Type Description Realtime D... Collection Created at Updated at

HRZe AMSTOD AUSTRALIA 50.87825 o 0 = ez 200 05/12/2021

HRCe Stack building ~ BELGIUM 50.4513 453155 175 0 nIP ez o900 2212019 .. 2BM0:2029

Facilities

€
[}




staxdata.net: station status dashboard

) — O x
@ sTax x +
&« —- C 8@ staxdata.net/#alerts/dashboard or Q =2 % O & :
i Apps M Gmail

Dashboard

12 19 20 21 22 23 24 25 2E- 2? 28 23 30 o1 0z o3 04 05 o0& oz 0e o3 10 1

Station T Apr Apr Apr Apr Apr Apr pr Apr Apr pr Apr Apr Apr May May May May May May May May May May May May

A|:r Apr

| | | Facilities

ilil ashboard




staxdata.net: release values

@ sTax x  +
« > - 8 staxdata.net/#charts/main o Q = Y O a

i Apps M Gmail

Muclide: ¥e-13Tm % Xe-133 ¢ Xe-133mx  Xe-135 m -

Data are initially analyzed by the
= - - F STAX measurement systems

Mnata Charts Zoom ®x Oxv

Emissions Chart

Xe-131m,Xe-133 Xe-133m,Xe-135 Emissions

BES0T 2027-04-04 - 2027-04-70

Emission
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staxdata.net: parallel automated analysis for quality assurance

@ sTax x +
&« - C @ staxdata.net/#charts/main

I Apps M Gmail

Radioizotope releases Impact on M5 Noble Gas Monitoring

n =l -

Nudide %133 x  Xe133m x Xe131m x -

Autossaint analysis

Start Dat=: 2027/04/02 £
Enc Date: 2021/0410 £

Mnata Charts Zoom: @ X O vl @ Cross Zoom

Emissions Chart
Xe-133,Xe-133m,Xe-135.Xe-131m Emissions — I
STAX Releases

BES01 20271-04-04 - 2021-04-10

¥e-133 - autoSaint : 1.98e+12 Bgyh 2021-04-08 1045

‘E .\_E_‘q ™
3§ AutoSsint Aslesses
105 ® Xe-133
@ ¥e.133m
@ ¥e.135
® Xe131m

D sl o o 0n W W
RO T

Undo Zoom Reset Zoom




staxdata.net: release values

@ sTax x  +

g

Jol

S

s

|
(=

&« = (& & staxdatanet/#charts/main

i Apps M Gmall

Data Charts

tope releases Impact on IMS Moble Gas Monitoring

Een g N Emissions integral: 2021-04-05 19:28-2021-04-07 02:16

e R S B R M Nuclide STAX STAX/ All autSaint AUTOSAINT ... Integratlon over Selected

S 2 te131m s2e-7120 107/ 124 s0e-118g 1197124 Ti me Wi n d ow g
Eng Dats 2021/04/10 =)
- . — Xe-133 26%e-128g 124/ 124 235e-12Eq 119/ 124
Opticns @ Log Lingar @ Li
) ) Xe-133m 117211 Bq 115/ 124 118211 8q 124/ 124
linata Charts
¥2-135 2342-11 Bg 80/ 124 232e-11 Bq 118/ 124

ns Chart
He-121m xe-133 Xe-133m,Xe-135 Emissions
BESO1 2021-04-04 - 2021-04-10

@ Xe133

@ ¥2-133m
@ X135
Annotations

@ Selaction

Undo Zoom Reset Zoom
-




staxdata.net: viewing individual sample spectra

@ sTax x  +

<« > C & staxdata.net/#charts/main e Q & # O o

Apps M Gmail

Data Charts

Radioisotope releases  Impact on IMS Noble Gas Manitoring 01_101572_PHD_2021_04_06T0S,

Zoom Ox ®@x

Save Chart Image

@ Baseline » STAX Peak

|#” Data Charts

@ STAX Peak

v
3
nassociated Peak
@ Key Line Unassociated Peak
840 B&0 B3
Undo Zoom Reset Zoom
Next
Analysis Nuclide Line Energy (keV) | Centroid Energy... | Pesk Area Court | Uncertainty Co FWHM Emission () Uncertinty Emi MDR ) Concencration (] | Uncertsinty Co MDC ) Activity () Uncertsinty Acti.. | MDA{)
¥E-133 80.527 81.056 3.850731e+5 £.354328e+2 1.138 8.914481+10 2352588+ 14098e+4 1.835087e+4 -
STAX XE-133 80897 8120580e+2 1387 oF 4 e 205257144
¥E-135 58 158255 1.217 1.582884e+11 1.758760e+6 7.809758e+3 3.324057+4
STAX XE-135 158301
¥E-131M
STAX XE-131M
X¥E-133M 233210 7924554243 1.332232e72 1.238 1.154557e+4 1
XE-133M 233176 1.208 5.481280e-4 1
242220 7.714524e+2 1.04041 8e+2 1.285
- -




staxdata.net: isotopic ratios

W — O x
@ sTax x +

<« = C 8 staxdata.net/#charts/main o Q

£ Apps M Gmail

Radigisotope releases Impact on IMZ Noble Gas Monitoring

4 Isotopes Ratios Chart
Xe-135/Xe-133 vs Xe-133m/Xe-131m
BESO01 2021-04-04 - 2021-04-11

|#”" Data Charts

-
m - r o
T @ STAX Zarnples (S88)
= # Discrimination line
-
& Errors
e =

Erral

Selection

Color indicates either
time or activity

Y Az ¥e-135 - I ¥e-133 - 2 Uprtue Chart




staxdata.net: isotopic ratios

W — O x
@ sTax x +

<« = C 8 staxdata.net/#charts/main or Q

£ Apps M Gmail

Radigisotope releases Impact on IMZ Noble Gas Monitoring

4 Isotopes Ratios Chart
Xe-135/Xe-133 vs Xe-133m/Xe-131m
BESO01 2021-04-04 - 2021-04-10

|#”" Data Charts

-
m - r .
T @ STAX Zarnples (334)
= # Discrimination line
-
& Errors
e =

Erral

Selection

Color indicates either
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Undo Zeom Rese: Zoom
Y Az ¥e-135 - I ¥e-133 - 2 Uptue Chart
Az ¥e-133m - e131m =




staxdata.net: ATM simulated concentrations at IMS stations

x + v = s

test.staxdata.net/#charts/main o Q & W a 0 H

Two Options:
Forward transport modeling
Backward transport modeling

DataAnalysiss (&) Forward ATM IMS Sampling QO Forward ATM Raw Values O Backward SRS Statien © Backward 58S sutelaint
& Save Emitters Impact Data as C5V ‘Save Total Impact Chart Image: Save Emiitters Impact Chart Image

Total Impact Chart

Total Impact at DEX33: 2020-01-01 - 2020-06-30
Emitters: ARS08 AUS02 BES01,STAXX UKS07 USS06 SES03,5ES04 SES05

oncentration (mBa/m3)
[ T
5 O oo o9 BB
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staxdata.net: IMS concentrations simulation: per emitter

S STAX

€« > c

5 Apps M Grail

I&Dall Charts

x  +

B teststaxdata.net/#charts/main

Data Charts

[ECEERERERSEEEERl | mpact on IMS Noble Gas Monitoring

Undo Zoom Reset Zoom

Nuclide: He-133 -

Emitters Impact Chart

Xe-133 Emitters Impact at DEX33: 2020-01-01 - 2020-06-30
Emitters: ARS08, AUS02 BES01,STAXX UKSO7 USS06,SES03,SES04, SES05
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staxdata.net: maintenance log

(5
&«

20 Apps

’6

STAX

> C @&

M Gmail

Maintenance

x

+

staxdata.net/#maint/tools

Maintenance

Annotations

+

Station Code
AUS0Z
BESO1
AUS0Z
BESO1

AUS02

Page

Stations
AS0Z,BESO
BESO1
BESO1,AUS02
BESO1,AUS02

BESO1,AUSO2

1

Annotation Name
AWS switch over
AWS switch over
Server changeover
Power outage
AWS migration

AWS migration

of 1

~
(¥

Annotation Text

Station Transition to AWS

Station switched to AWS

Lost 2 days of data during ...
Power outage caused dete...
Server moved from stax.ist..

Server moved from stax.ist..

Start

17/10/2021 08:46:00

20/10/2021 08:45.00

18/10/2021 08:32:00

26/09/2021 15:40:00

01/10/2021 10:17.00

01/10/2021 10:16:00

Subject

Maintenance Alert
Maintenance Alert
Maintenance Alert
Maintenance Alert

Maintenance Alert

Q

Message Text

Natice of Scheduled Maintenance - Pl...

Power outage at IRE over the weeken..

Notice of Scheduled Maintenance on

Notice for STAX email subscribers - N.

Matice of Scheduled Maintenance on

End

21/10/2021 08:46:00

20/10/2021 08:39:00

11/10/2021 15:40:00

Error

User
mrizescu
mrizescu
ffriese
jfriese
mrizescu

mrizescu

User
mrizescu
jfriese
mrizescu
mrizescu

mrizescu

Created at |

19/11/2027 144853
19/11/20217 144524
29/10/2021 15:39:44
07/10/2021 22:40:18
01/10/2021 15:17:.04

01/10/2021 15:16:37

v =

Updated at

191172027 144853
19/11/2027 14:45:24
28/10/2021 15:39:44
07/10/2021 22:40:18
01/10/2021 15:17:04

01/10/2021 151637

Displaying 1

X

Verkleinern
| :

-100of 10

Created at

21/01/2022 14:38:36

25/03/2022 16:58:41

31/03/2022 141835

26/04/2022 13:46:12

10/05/2022 15:00:18

Displaying 1-5¢af5




Questions ?



