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DA (Data Analyst) — What is it?

It is a platform neutral continuous spectroscopy software system

* Embedded Spectroscopy Software: Software designed to run on
a variety of platforms for various solutions

® Continuous: Acquires & analyzes spectra continuously

®* Web Ul: Access data via USB, Ethernet, wireless connection via
browser or desktop Adobe Air application

SyD Custom
Industrial PC ARM, Linux
Mesa2 -40°Cto 70°C, “The Black Box”
| Rugged Tablet Intel CPU, Win10
Intel CPU Raspberry Pi 3 B+
Win10 ARM, Linux

(Mil Spec)

NOTE: example of platforms subject to Change
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DA - Leverage SyD Core Components
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Detectors

(Characterized)

Scintillators
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Specialty GR1CZT

Detectors

N
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Data Analyst
Hardware platform

1/0 Modules
(flow, pressure, temp, etc.)

DA Software

/

DA Web UI \
(in browser/desktop) Software
Development Kit

Genie or h

Apex-Gamma
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DA — A Versatile “Solutions” Tool

Key Features:

» Genie Analysis Engines — familiar, trusted, and proven analysis algorithms
ISOCS Efficiency Calibrations

Continuous Acquisition Mode using MSS Acquisition

Multiple Simultaneous Analysis Workflows

Displays & Communicates Alarms on Analysis Results

GPIO to triggers to/from Analysis Workflows

I/O For Additional Sensors (Pressure, Temp, Flow, etc.)

vVvyvVvyvVvYyYYVYyy

GPS Input for Mobile Instruments

Example: ISOCS Efficiency Calibrations
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@ DataAggregator

Alarm, Fault
indicators

Preliminary Analysis
Environmental Background
Dose Alarms

Count Rate Limits

Nuclide Library Management

Nuclide Alarm Library Management

ol ™ DO D T i

Analysis Workflow Management

Setup,
Config,
Operations

Analysis Worflows
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Nuclide 1a Activity (kBq) ';’:

A4t
131
132
133
134
K35
K40
Kr-85.
Kr-85m
K87
Kr-88
Xe-131m
Xe-133
Xe-133m
Xe-135

Dose & Count

<027

<0.35

14 0.046
<040

<030

<099

<13

NID Results

<11
<28
02 0.0067

Rate Meters

Spectrum Display }

Cursor: 1 -336 keV, 0 counts.

Waterfall Display 1

e Data Time Plot
for Dose, and
Nuclide Activity
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@ It is a continuous spectroscopy system (saving 1 spectra every second)

@® It has “Workflows” which will aggregate & analyze this data at preset interval(s)

TR Spectra

T - [P — ® Whatis aworkflow?
| \_ ‘ » Each workflow is an independent
P L 1\ L analysis stream

l: l %\ - » Acquires a spectrum for a preset time
> Aut ticall f lysi
“rrrrrrrrrrerrTrrrrrer R S 1l of proset i

Time » Stores results in CAM file and in
) | | ) ] historical file
Workflow #%‘(5‘ min) o . . > Automatically begins a new
g’ i T T T acquisition and repeats the process
| k| bt | tdo | » Runs completely unattended after
| ] initial setup
Workflow #2 (20 min)
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DA - Nuclide activity time series plot

® Time series of activity displayed for nuclide highlighted in the activity list
® Both activity and MDA shown

® Click on a data point for detailed information

» Time stamp
» Activity with uncertainty
» MDA

@® Clicking on data point also displays the corresponding spectrum in the spectral display
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DA - Data replay

® Select workflow, time/date range, and nuclide — then view time series and spectral data
® May also view system health data for each point

® Drag cursor across multiple points to sum them

® Display summed spectrum and re-analyze to find activities for the summed spectrum

Data Replay

Spectra vs. Time

XE-133 vs. Time

Activity

r: 128:46.612 keV, 13015.0 counts ¥

a1 | 27500.0
kst ) .
. =3
0] 500 1000 1500 2000 2500 g
Resulis Nuclide | Activity Dose Rate | Severity -
2 15000.0
1131 0.01 0.01 None S
KR-85M <0.00 None b3
XE-131M <0.01 None <
XE-133 0.01 210 None 2500.0 g
XE-133M <0.01 None
XHE-135 <0.01 None
KE-135M <0.00 None -10000.0 ) ) -10000.0
13-Sep-2017 14.07:58 13-Sep-2017 14:48:00 13-Sep-2017 15:28:03 13-Sep-2017 16:08:05 13-Sep-2017 16:48:0)
Time
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DA Prospector software -—

® Allows remote viewing of data for a DA

® Extract all spectra & analysis results
collected from offline DA

» Walk in, connect, download data, leave

» View data back at your office

® Advanced plotting shows analysis
results of individual nuclide activities

Reactor

started shutdown oxidation
shutdown ! event

® Turn any combination of nuclides on/off
to compare trends and perform in-depth
analysis

=== CO-58

05T

® Filter data by date range

021

@® Visual zoom of plots enable a close
look at data in detail

014

Activity [uCi]

0051
® Export Data features

0021

001+
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Horizon Supervisory for DA

Radiation Safety. Amplified.

Horizon Console - Data Aggregator View =

Command Navigation Windows Help

(AR EIERNSER e

Site Maps helps to keep
track of multiple DA devices

90990

2048 2006 a1 8182

) ’ chaiiels Hoton Comsole- St Nap I:JE-
. Command  Navigation Windows Help ‘

coran ¥ ooorn 1! 2 — HOSDMB 22PN Serve
T HOREOH |6/« Ad]= b\ k(0 e
=M |
O stackFlow O sampieFlow g = 3 site Map CANBERRA
E Nuclide dose rate 152828 1529 = -
ﬁ‘éi:ﬁeﬁ"‘; B Word Ovenvew Ei | 9 Move J | 9 Resize I
Time : 3:17:28 P
K MDA 16.8 kBah et 3am
A1 <240E01 00% 0
KLBEM  <3.20E00 0.0% 0 ; !
-85 <175E03 0.0% 0 Al A\ il
K87 <TATED 00% 0 X a8
<88 <13302 00% ] / 5.
He-131m  <2GBE-01 0.0% o 4 \ - > ATy o
- B AV JENLY . ~ ;
g B CNEENNER = . o= R b O,
x133m1;1175m 114 % 1.0 1% o NN 2B N A - P
<8.02E00  0.0% UIﬂSEJ CANBERRA L M}‘\ 8 44
SemlreiEg 0% 0 9
y — —— ! Yoy \ /5
(1) \dent\ﬂ‘ed nuclide e e fime e e | [_Gxom i Yo J:(\ K \(\c’. i‘/.c \\\Vbn?}
[ W Wi
— . {/ Doy, K1Y 1 ) ﬁ‘/ ﬁ
e e % o 7 O &
WS W ij:’ A \
e P £l 4
N4 i I
i v ¢
® . . . . . ik [ e G oy AR
Device Detail screen in Horizon is  Kingdom : o "N ot
o - e anturs i \ ¢ )
'

similar to DA web Ul it iy \
® Key data stored in database L ey \

® Alarms and Events combined with AN oo e g
all other instruments R T e
e T ST
® CNF and N42 files stored in Horizon Fo = L=
SR — S
o oo . e oy
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Applications
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Spectroscopic stack monitor

® Designed to measure stack
releases of noble gases e.g.:

> Xe-131m
» Xe-133
> Xe-133m
» Xe-135

® Release of gas from:

» Medical isotope production
facility stacks

» NPP stacks
» Research reactor stacks
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DA Combined with a portable shield

Continuous Spectroscopy Monitor (CSM)

® Versatile shield for In-Situ applications
» 2 cm thickness Tungsten as standard s
0 3
25
Q3

» 8.4kg (19Ibs) with maximum collimator

® Detector is low power and just needs
a standard USB cable for power

® Shield can be small and light because the
detector and integrated MCA is very small

® Quick and easy deployment
» Light weight, no cooling-down time

> Add an efficiency calibration (ISOCS
possible) and get immediate
guantitative results in the field

CANBERRA
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Example of Continuous Gamma Spectroscopy output from NPP

1.£400 Reactor Coolant Water —— 058
Tm;m‘w\% .. ,,N%
g 1E03 %/\.ag! Lafo WW j 1.

AN B0 N T

23 24 2 26 27 28 29 3

Day - Shutdown at day 23:00

31

« Co58raw

Other nuclides — bl . Detector measures
reported - fedcor water plus pipe activity
* Fe-59 LEO01 1 Y . Pipe activity assumed to
e Sn-113 be fixed
el *  Results mirrored plant
*  Nb-95 LE02 ..
. Ag-110m : - R water activity when

i M 6.7 kBg/cm2 subtracted
*  Zn-69m Sy > a/
. A1 1A

1.E-03 | S o

O Na-24 23 24 25 26 27 28 29 30 31 32
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Other applications of the Data Analyst and Spectroscopy sensor
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Ad-hoc nuclide-specific

Continuous Air Monitor

* Aim detector with DA
at the filter of an
operating air sampler

Water monitoring
*  Municipal water

intakes
*  Facility liquid effluent
monitors

Conveyor monitoring applications —
nuclide-specific screening and
sorting

*  Excavated soil

* Crushed concrete

* Containers of food

* Ad Hoc screening applications

Detector on moving platform

* Radioactivity on the ground,
along with GPS coordinates

* In UAV for radioactivity in
plumes or on ground

ANBERRA
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Thank you!
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Welcome to our stand
CANBERRA PACKARD
for more details
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