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1 Introductionof Spartan Portal

1.1 Introduction

Thereare several devices on the market that are designed to detect and identify radiation solinees.
widely used approach is to use sensitive scintillation or semiconductor detectors together with software
algorithms to get the alarm caite in real time. Theevices can be used in covert operations during major
public events such as international sports or political meetiBgseenings and surveys are probe to false
alarms due to the variance in natural radiationlegal radiation sources such as radioigme that have

been used to recently treat patients.

Not every user is expected to have the knowledge to intergpetctrometricsignas so the task should be
left to a nuclear specialist to prevent misinterpretation of the results given by the instrurbat.
consequences for false alarms can be dramatic and therefore the correct handling of alarms is a key
capability from an operational point of view.

The Environics has commercialized the measurement and analysis concept developed by STUK (Radiation
and Nuelear Safety Authority in Finland). This concept includes high performance spectrometric analysis,
local and remote data analysiacluding wireless online connection to expert systearsl expert support
allowing MulttUserSingleExpert operation.

The B @ A NBparadpioduct family utilizes the best features of different types of fixed radiation
measurement stations, mobile unnoticeable radionuclide identifiers, mobile vehicle solutamhslogical
measurement databasawith full reach back capaliiy and control centes® ¢ K S 9 Spartarsygtgidh O a Q
provides the user witlthe abilitiesto efficientlyassess andddress threats caused by nuclear and other
radioactive substanceds addition todetectingand verifyng orphan sourcedt alsoprovides themeansto

assist policecustoms and bordewith detection, analysis of possible findings and screening of people.

The heart of the total solution comes from the ability to handle all measurement data from fixed and
mobile units and from anakjng that database with software that is partly automatic and partly interactive.
This allows the utilization of the full potential of the spectral analysis for radiological measurements.
Spartansystem can be built taccommodatehe different demands andpecifications of small or wide

scale solutionsSpartanproducts are the best solution to ensuttee radiological safety for any facility,

mass event or even a country.

11
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1.2 For Your Safety
Tab.1-1 Declarationswarnings andautions

DECLARATIONS

Strictly follow the Instructions for Use

Any use of the instrument requires full understanding and strict observation of these instructions.
Instrument is only to be used for purposes specified h&/B. Johnsomnstrumentsaccepts no liability
for any consequential loss, injury or damage resulting from the use or misuse of the suppliec
information, or from any errors or omissions to this manual.

It shall be the sole responsibility of the purchaser to ensure thtalsility of the product for a particular
LI AOF GA2yd LG Aa faz2z GKS LzZNOKIF aSNRa NBa
the procedures and recommendations described in this User and Maintenance Manual.

Liability for proper furction or damage

The liability for the proper function of the instrument is irrevocably transferred to the owner or oper
to the extent that the instrument is serviced or repaired by personnel not employed or authorizec
Environics Service or if thesitnument is used in a manner not conforming to its intended use.

WB Johnson Instrument&annot be held responsible for damage caused by noncompliance with t
recommendations given above.

The warranty and liability provisions of the terms of sale and/dsliofWB Johnson Instrumengse
likewise not modified by the recommendation given above.

WARNING
A WARNING calls attention to a condition or possible situation that could cause injury to the ope

Rechargeableshdacid battery

The batteryshould never be opened or disassembled.

Lead acid battery must be disposed properly in accordance with local regulations.

CAUTION
A CAUTION calls attention to a condition or possible situation that could damage or destroy the p

2NJ 0KS S NI G2 NDa

Maintenance

Maintenance performed without training BB Johnson Instrumentsill void warranty.

DO NOT remove module covers unless instructed by the manufacturer.

Do not perform maintenance while the device is connected to a power supply.

1-2
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CAUTION
A CAUTION calls attention to a condition or possible situation that could damage or destroy the p

2NJ 0KS 2LISNI G§2NR& 62N @

Handling precautions

In order to ensurehat the detector continues to operate at maximum performanites suggested that
you:

1 Read all instructions carefully before operatiBgartan Portasystem
1 Always wear personal protective equipment when handling potentially hazardous material

Storage precautions

Storage temperature range isfrom 1 X °&mm X WMc n

wSO2YYSYRSR a02NF3S GSYLISNI aazpB X Ny ¢3S A &
Recommended relative humidity range is from 30%... 90% (Without condensation)
Inacase of long storage periptbngeri Ky o Y2y (iKaxz OKIFNBS (K
cgpacity beforestorage

Operation in Rain

When theSpartan Portails used in rain, make sure that the device is installed upright.

> > >

The warranty and liability provisions of the terms of sale and delivgk/B Johnson Instrumentge
likewise not modified by the recommendations given above.

1.3 Definition of Terms
Tab.1-2 Abbreviations

Abbreviation Description

ANSI American National Standard Institute
APN Access Point Node

CPS CountsPer Second

GPS Global Positioning System

GNSS Global Navigation Satellite System

MCA Multichannel Analyzer

NORM Naturally Occurring Radioactive Materials
RMA Return Material Authorization

SNM Special Nuclear Materials

uv Ultra Violet
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1.4 TechnicaDescription

TheSpartan Portails a reaitime gamma radiation detector. The system is based on proven sciotillat
technology

Radiation source, for
exampleCs137

L. Radiation source energyhotons are Scintillator, for example
Foa2NbSR Ay ONradl Nal(Tl)
triggering the release of Uyhotons

UV-photons

1+

2. U\tphotons are converted into
photoelectrons

Photoelectron

3. Photoelectrons arenultiplied in the b

photomultiplier Photomultiplier

4. The Multichannel analyzer analyses th
signals and the information is shown o

Spartan PortaBoftware user interface Multichannel analyzer

(MCA)

Fig.1-1 Scintillabr operational principle

1-4
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1.5 Technical Data
Tab.1-3 Spartan Portalechnical data

Description Value

Size (HxW x D 998mm x 247mm X 247mn89.3" x 9.7" x 9.7")
Approx. weight  30kg (6,1 Ibs) without backup battery
39kg @6 Ibs) withbackup battery for 12 hours of operation

Power X oc*5/ O0@SKAOfS LRGSND
ManXupnx!/ pnX cnll
Backup battery: Rechargeable lead acid battery 12@Ah

Communication Ethernet
Wi-Fi (802.11 b/g/n)
4G

GPS Built-in sensor

Alarm Unit (optional) Buzzer
Red light (gammeadiation alarm)
Blue light (neutron radiation alarm)
Green light (normal)
Operational Temperature -H 51 X °Cp n
Extended temperature range with protective coverdsn X °Cp n
Storage temperature range -H 1 X°Cp n

Waterproof: IP55

1-5
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1.6 PerformanceSpecifications
Tab.1-4 Performance specifications

Description Value

Gamma and neutrons n ¢ E NBagTI) deteétor
Resolution: <8% at 662keV

Energyrange:on{ S+ X yaSt+

Multichannel Analyzer (MCA) Configurable as 2048, 1024, 512 or 256 channels
Maximum Count Rate >250k cps

Nuclide identification and Designed to fulfill and exceed standard N42.34 ANSI Isotope list
categorization: Medical, industrial, SNM and NORM nuclide categorization
Customizableiser defined nuclides and ROls

Functions: Dose rate calculation
Nuclide identification
Spectrum analysis
Comprehensive radionuclide database

1-6
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1.7 KeyElements

M ExmeRNAL ACIN  FLSES5A
: | AC

GAMMA

AL ARM

NEUTRON

ETHERNET

Fig.1-2 Key elements o$partan Portal

Combination antenna 11. Fuse (AC)
Aluminum case 12. AC in connector
Connector panel 13. DC in connector
Battery unit 14. Fuse (DC)
External sensor (optional, not in use) 15. USB 3.0 connector
Alarm and status LEDs 16. SIM card slot

Alarm unit connector (optional
RJ45 Ethernet connector

. Key operated power switch

0. HDMI connector

BOooo~NoO MDD E
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1.8 LED Indications
All LED indications of tHgpartan Portaare described in the table below:

Tab.1-5 Spartan Portastatus LED indications

Status of theSpartan Portal LED name LED colour LED state

Power on / startup Power on Green I |
Ready to measure Ready Green I |
Gamma alarm Gamma alarm Red

Neutronalarm Neutron alarm  Blue |
Battery charging Power on Green I | | | | | | |
Low battery Low battery Yellow I |
Shutting down Power on Green O8O0 OO OO O0da

1.9 Transport Case
TheSpartan Portalill be delivered in the Explorer Case 13527BE transport case.

Fig.1-3 Spartan Portatransit case

A Technical Data:

A Size330mmx1145mmx410mmoé Mo é E np d®mé E mMc dME D
Weight: 12,5kg(27,61bs)

ManufacturefModel: SKB Case3it421312b-e

Three rugged handles

IntegratedAutomatic Pressure Equalizatioalve

Six polyurethane wheels with ball bearings and nylon hubs
Open cell core, polymer wall construction

Stainless steel hardware and padlock protectors
Watertight, crushproof and dust proof

Easy open Double Step latches

> >

oI > D D > D >
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2 System Description

Spartan Portafjlamma spectrometric detection unit consistsatdiminum casescintillator detector, MCA,
data processing un{tmastermodule)with radionuclide identification software and power electronics. GPS,
3G/4G communication and visual alarms can be implemented to complement the radiation monitoring
system.

Deector design has been optimized for easy relocatiod removal of the baclp battery unit has been
made convenientSpartan Portafjamma spectrometric detection unit provides the monitoring system with
dose rate measurements, radio nuclide identification and alarms.

TheSpartan Portails an advanced portal detector that is designed for demanding environments which
complements the Erdv N2 Bpadeipfdduct family. ThéSpartan Portahousing is modifiable which

enables integration of the portal monitor into various types of environments (e.g. vehicles or other mobile
systems and fixed installations). It is also possible to camouttteg®@partan Portato fit the surrounding
environment.The basic structure of th8partan Portais protected well against external shocks and

outdoor environment.

The optional external sensor and alarm unit can be mounted near the detector. The alarm unit consists of
alarm lights and an audible buzzer that can be configured separately.

Fig.2-1 Spartan Portal

The basef the Spartan Portatontains the embedded computer, router, control board, power supply and
rechargeable battery. Bottom panel is easily accessible for installation of a SIM card. All cables (power,
Ethernet) are connected to the connection panel. THefny' a LJ2 ¢ SNJ a dzLJLJX & Ay Lddzi Y dz
Hon+!/ | yRSpartanPorinfl d2p 62NJl & 6AGK F X ocx5/ @GSKAOTL ¢
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The detector unit communicates via Ethernet, wireless LANFWir 3G/4G. A GPS /GNSS location
coordinatedatais also avadble forSpartan Portal

2-2
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2.1 Standard Functionality

TheSpartan Portaineasurement data is handled with a radionuclide identification software which is
Ayaidltf SR 2y (K SSofters wilChandl¥ thelefiefgX tavilz&ioaf dSs® rdéculation,
nuclide identification and the collection of the spectral data.

2.2 Automatic Energy Stabilization

TheSpartan Portaltilizes the switckon principle for ease of use and has a high quality internal
stabilization based on the natural gamma radiatof“°K nuclide.

The spectrum of a Nal(Tl) detectordamtendency to drift dependingrothe ambient temperature. This
feature of scintillator detectais compensatedor and itallows the manifestation cdidvantages like
increased peak stability andier false alarm rate.

Main  Long count = Gain Adjustment  Controls

800 |

1350 1400 1450 1500 1550
MON2 | Gain: 2.302 < | > | Save

Fig.2-2 Gain adjustment window

2.2.1 Software Operation

Spartan Portasystem is designed to operate automaticaDnce the unit is switched and the initialization
has completed, theletector begins measuring and storing the acquired measurement data to its database.
The data acquisition uses three different modes simultaneguslggmodes(monitoring 1 and 2) enable
maximum sensitivity and thehort mode (search) enableshort resporse times. All modes are shown in the
figure below:

RP200_Gamma

SRCH:0.08 uSv/h
MON1:0.088 pSv/h

MON2:0.089 uSv/h
Dead time: 0.0 %

Fig.2-3 Data acquisition window

2.2.2 Detector Unit Database

Spartan Portalinit has in own LINSSI database onboard. The LINSSI database is a MySQL based database
designed for storing spectral data. The database stores the background, monitoring and control
measurements. The only limitation for the size of the database isthe G@p G & 2F GKS 02 Y Lzl ¢

The measured spectral data can be uploaded to the central server. The standard format of the
measurementss.Iml-file (linssi markup language) which is xml based data format.

2-3
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2.2.3 Radio Nuclide Identification

Radio nuclidédentification software performs a peak detection algorithm on the incoming spectra. The
peak detection data is then used to confirm or deny the hypothesis that a given nuclide is present based on
an identification rule for the nuclide.

An identificationrule for a nuclide defines the key lines that must be present as peaks in the spectrum for
the nuclide to be considered present. Secondary lines can also be specified, these are not required to be
present, but may bolster the confidence of the identificati Identification rules for nuclides that may

cause interference in the identification may be specified for a given rule. These exclusion rules are then
evaluated together with the rule under consideration to mitigate the effects of interference.

Neutron detection capability ialsoa basic feature abpartan Portal

2.2.4 Radionuclide Library

In built radionuclide identification library is designed to fulfill and exdbedsotope list defined by
standard N42.34 ANSI. It categorizes Medical and IndiiSipecial Nuclear Material and Normal types of
radio nuclides.

Customizable user defined radio nuclides and ROlslsaibe added to the nuclide identification list.

m Ac-228 Bi-212 Bi-214 Pb-214 TI-208
ﬂ N N i o o
"

“ o o o . i
o

Fig.2-4 Radionuclide identificatiohbrary window

2.3 GPS Location

TheSpartan Portaincludes GPS/GNSS that uses the Global Positioning System to determine the precise
location of the unitif the Spartan Portails connected to a control center with the EnviScreen Operix
software, the locatiorcoordinates are automatically sent there and the unit can be seen on a map.

2-5
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3 Normal Operation oSpartan Portal

3.1 Starup
Tab.3-1 Startup procedure

STARTUP

Description Picture

Turn the power switch t®N-position

() o

Startup process lasts a couple of minutes. During (i gt

initialization: l \3 :E:;:ou
1. Power onLED illuminates .

2. Operating systeninitializes L) ResoY
3. AlarmLEDs illuminate simultaneously atuin off —

one by one ) curens
4. Nautamonitoring software initializes ‘AleSe
5. ReadyLED illuminates signaling that the detecg\
is how operable

Note! If the batteryhas a low charge, the yellohow
battery LED illuminateéA)

Note! When the Mains Powerordis connectedand
the battery is not fully chargedhargingwill start
automatically andPower onLEDwill startblinking

31
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3.2 Charging of the Battery
Tab.3-2 Chargingf the battery

CHARGINGFTHE BATTERY

Description Picture

Connect the Mains Poweord to the detector

Note! If the batteryhas a low charge, the yellobow
battery LED illuminates

Note! When the Mains Power cord is connected and
the battery is not fully charged, charging will start
automatically and?ower onLED will start blinking

Note! The time required to charge the battery from
empty tofull will take approximately 12 hours

3.3 Shutdown
Tab.3-3 Shutdown procedure

SHUTDOWN

Description Picture

Turn the power switch t@FFposition £~ | POWER ON

<" ) CHARGING

SHUTDOWN

@ LOW BATT.

Shutdown procedure lastgpproximately for a minute.
During the shutdown:

1. Poweron LED starts blinking [mﬂ
2. Nautamonitoring software shigdown -

3. Operating systenshuts down

|
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3.4 Localand MobileUser Interface

TheSpartan Portaincludes the Nauta monitoring software that can be uséth a web browser. The
Nauta software offers amterface with the following functions:

Monitor radiation measurements

View identified nuclides and their alarms
View spectrum data

Perform long count measurement
Display and adjust the energy calibration

I > > >

Note! The Nauta monitoring software can also be operdbgdising a web browser with a mobile phone.
Communication is created by using-Wi

The main window provides some common measnents values igraphial format:

A CPS Sequence view:

A Counts per Second (QR&lues from gamma neutron detectors
A Dose Rate view:

A Dose rate valuesiBv/h]

MNsuta v0.20.9 User Interface - Moxilla Firefox

W Nanta w2200 User Irertate X |
(<) D) tocst haadh- 8 ° { no =
S Lang coust I Gate Adgastmaat ||/ Custras
bl | =
2 ook ™
Bas 0 a0
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Fig.3-1 Nautalocal interfacemain window
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Instruments

Tab.3-4 Openinglocal user interface

LOCAL USER INTERFACE

Description Picture

1. Makesure that theSpartan Portaisin the normal S :

measuring mode e
A ReadyLED is illuminated ;. [1=

2. Connect a PC to the detector with an Ethernet -
cable |

3. Set the IP address space of the PC to match the

address space dfie detector [

Open a web browser

5. Enter the IP address of the detector with the
following added afteritd Yy ny nk y I dzi I

B

For examplehttp://172.16.3.130:8080/nauta/

Spartan Portatan be operatedvith a mobile user interfaceSpartan Portanust be turred on and the
detector software must be running before thii-Fi network is established amdmote control unit can be
connected.Spartan Portabffers aweb-client which can be used over the \®ficonenction witha web-
browser.

Tab.3-5 Openingmobile user interface

MOBILE USER INTERFACE

Description Picture

1. Make sure that theSpartan Portais in the normal
measuring mode
A ReadyLED is illuminated L
2. Connect remote control unit to the WA network [
A Example networkSpartarPortMobile-xxx [ #ems [ s ]
(xxx = last three digits of the serial numbe
A Default password12345678
Open a wekbrowser in the remote contralinit
Enter the IP address of the detector with the

following added afteritd Yy ny nk y I dzi I

hw

For examplehttp://1 92.168.13.130:8080/nautam/

34



User and Maintenance Manu
Spartan Portal

Note! Make sure that theSpartan Portatomputer and remote control unttave WiFi enabled. The status
of the WiFi can be checked from the network settings of the devices.

3.4.1 Spectrogram

The spectrogramiew displays a plot of spectra called waterfall. Latest spectrum appears as the topmost
line with the previous spectrums below it. The energy from low to high is from left to right. The intensity of
the radiation is represented as colours.

It is possibldgo plot the sum of the spectra from interest ardais also possible to view the energy values
by pushing the waterfall.

Tab.3-6 Spectrogram

SPECTROGRAM

Description Picture

Viewing the energy values on taterfall

Press the waterfall to view the energy values of a
specific point

Drawing the sum of the spectra

Checkthe SUMbutton

Select thearea ofinterestby dragging

When thearea of interest has been selected, the
sum spectra opens in a new window

> v >

Functions of the sum spectra
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