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Letber of Asthorization

October 23, 2018
To Whom i May Concern:

Nuclear System Co.,Ltd.
555/189 Soi Saimai 54/1
Saimai Bangkok Thailand 10220
Mobile: +668-5132-1253

Has exclusive rights for the sale and distribution for all BNC isotope identifiers, radiation
detection and radiation detectors prodasct kne (c.g. SAM9SQ. SAM94S. SAMI40.

SAMpack 120, etc.) in Thailand. As such, Nuclear System Co.,Ltd., Inc. is authonzed to sell.
sexrvice. and provide techmical support on the bine of Berkeley Nadleomics.
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NudeyﬁmCo,L&dosnhn-h!iymhlaohﬁgﬂBNCwm
written approval of BNC, As of this date November 23, 2018, Nuclear System Co..Ltd..

inc. is an authorized distributor of BN
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LETTER OF AUTHORIZATION

Novernbery 8, 2018
To whom it May Concem:

HVT Supply Co., Ltd.
19/18 Ratchaphruek Rd, Khwaeng Chim Ph,
Khet Taling Chan. Bangkok 10170 '
Tel 02 448-6688

Hasﬁerigfﬂskx:esdle,sde,pattba&hﬁdaﬂewvgfofBNCWOpeUermﬁes
(SAM945) to Office of Atorn for Peace e-bidding no. 8/2562 at 16 Novernber 2018.

HVT Supply Ca. Ltd. does not have authority to bind or obligate Nudear System Co.. Ltd.
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APPLICATIONS

e Response
« Handheld ANSI Standards N42.42 & gn 43 Con:}'qnm ergency
....................................... + Law Enforcement / HAZMAT
isotope Identifier with SmartPhone . Homeland Security

-~

..».Medical / Industrial

« Identify Muitipie Nuclear Isotopes <€ Bazpia

Passonger and Freight Monitoring
- Optional 3He Neutron Detector (for SNM) . mmmp&m;:;w
« Auto-Calibration and Stabllization : S"V‘m"m"“;“"":;” M'::I';o":::ﬂ
« Photo-Tagging with N.42 Data Networking
« Industry’s Largest Library (497 Isotope Options) H VI SU %L AP
s \

O

BNC Berkeley mﬁ:lucleonics

mmm1




rg L

The latest identifier from Berkeley Nudeonics offers the convenience anc S Rt pf srapdviemc
updates on isotape ID, isotope class, dose rates and count rates. The useful library options allows users an
application-specific experience (Medicall ANSI, SNM, NORM, User-Customized, etc...) The library is

expandable (to 497 isotopes).

SAM 945 is eye-popping. In addition to a variety of triggering options and data
users handy extras like photo-tagging or mid-acquisition
tal conditions are automatically acquired without the

The current feature list in the
collection or storage routines, the new handheld gives
time adjustments. The GPS details and other environmen
need for special user involvement. The utility of using & smartphone/PDA is remarkable, with vibrant display

options, ringtones and alarm sounds, efficient power conservation and an IP65 rated detector package.
PeakAbout...the App for the Model 945 SAM III is included at no charge and is updated with new features

regularty by Berkeley Nucleonics.

For the next generation of Isotope Identifier users, the SAM I11 should be considered.

.".;? Hotizontal Orientstion for Spectra
Review & ID

-------------------------- Display Indicators (BKG,
Library, Mode, Alarm State

............... H.V.T. SUBREY(CO., 117



Specifications:

{General Purpose Isotope Identification)

Detectors: Nal
CeBr (SNM enhanced, High Resotution Spectroscopy)
3He (Neutron Detection, Optional) ,
GM-Tube (High Dose Rates, Standard)

Electronics Digital Signal Processing
250,000 to 400,000 CPS (Cs 137)

Data Output Format:
Reports:

XML, ANSI N42.42 Compliant
ID, Confidence Level, Dose Rate, etc. with over 10,000

reviewable events.

Identlﬁcation Isotope,

13
Battery Details - 1.15 SiSiINE

Smartphone: >8 hours normal use / brand 4

Coinisitcation 1.« GRISESH, usB

Catory,Conﬁdence T

AUENTELNITIA 1T 08 A

Endosure L GRSV
Droppable: 1M Drop Test
Water: Spray
Dimensions: 10"x5"°%x6° 5.5
6lbs (with standard detectm;

Weight:

Background, Dose and Dose Rate, Isotope ID, Search

Wty ul_ _HLV.LSUPELY (O, Lo
\Y 7 éo‘am

Smartphone Fu T " Operational Modes(UserfAdministrat/or) GPS Datagorn unication
P




Ordering Instructions:

Model 945-G SAM III Handheld Radiation Isotope Identifier, Gamma Detector

Lo

Model 945-LG SAM III Handheld Radiation Isotope Identifier, 1.5 x 1.5 Lanthanum

Oal1

Model 945-LGN SAM III Handheld Radiation Isotope Identifier, Lanthanum, He3
Model 945-CG SAM IIT Handheld Radiation Isotope Identifier, 1.5 x 1.5 Cerium

Model 945-CGN SAM III Handheld Radiation Isotope Identifier, Cerium, He3

Model 945-HR SAM III Handheld Radiation Isotope Identifier, High Resolution Gamma Detector

tion Ga:mf::a_and Ne%{?n

Model 945-HRN SAM II Handheld Radiation Isotope Identifier, High Resolu :
U AmUTNITUNATHAN T

Delivery is 30 Days ARO, Demo Units in Stogk. .../l ﬂ
Shipping Weight with Travel Case, Approximatel 12 bs.c J( /=

PLY CO., LTH
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CHAPTER 1. INTRODUCTION

1.1 Functional Description

MWMSWWW&M&M(MSHZNWWMWW
instruments for the detection and identification of radionuckides. ts fightweight, portable design makes it ideal for many

types of radiological surveys, including the most demanding applications, such as evaluation of radiation hazards by
Homeland Security, first responders, and health physicists.

The SAM Q%mphmmnmammﬂmmapamntedsomonmatmdyimegmtes smartphone or PDA
(personal digital assistant) technology with nuclear radiation detectors. The standard smartphone included with the
SAM 945 is the Motorola Moto G. :

1.2 Tho BAM 846 tleskiad to include, ot & lalilimum, 8 3 x 3 incti soBwn fndide (Nai(TT)) scitiatiomdelector m order
to provide the highest sensitivity, general purpose isotope identification. High resohution detector options are available.
The system can also include a GM tube and/or a neutron detector.

ThedetectorfomardsdatatothesmartpfnneviaBluetoodh.Thesmanphoneprovidwaneasy-to-readdisplay
Infonmgmeusefofthebenﬂtyandbvelsdradiamﬁdamsem(amndpmgtoermmmmalsafety)‘The
wmmmmumwm'smmmmmmmepsmmmmngm
radiationdata.Uponwnwondawrvey.datamybedovnﬂoadedﬁuntmsmtpfmtoam. —
ADUSATTUNNTHY 138 st |

levnn 245 Ar ind
nm.ﬁ@fﬂ/ﬂ‘?-m.mnms
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32 SAM 845 Sofiwers a e e e

e ——min

The SAM 945 includes two dedicated software programs for conducting surveys and analyzing results.

SAM |ll PeakAbout for the smartphone:

v PeakAbout is used for configuring and calibrating the system, and for real-time measurement and analysis of
mwwmmugymmﬂwammmmum
Moto G as wel as many other smartphones that run Android. 1.4

v SnunphmshmpedmaatdememcﬂpuaﬁondmadyMﬂewMMmendem
installed (in addition to the manufacturer's software). Detailed instructions for operating PeakAbout are in

Chapter 4.
SAM [l PeakiD for the PC:

v PeaMDsupmﬂsnamgmwntdEvaﬂLogﬂes,datamnlyskNudkghbgraﬁonddataﬂmmultiple
unlts.anddaiabackup.hisconmﬂblevﬁﬂwPCsMnnM»dm?th.

v Detaited instructions for installing and operating PeakiD are in Chapler 5.

3.3 Power and Battery Charger

1.15

[FERSERE T I PR e s e
glousgteen.imudupahasbmw\ed.Wany,youmy

WV

ThepowerswiulaﬂDCmeMdmﬁnba*dbeMmﬁ(ﬁgueln.TheLEDmmem
switch glows red when the power is on.

uumnwmm atle
full charge.

20 Wi

Figure 3.7. Detector unit (rear view) and AC adapter!d\g;wr —~—

$4M 845 Instruction Manua! Page 10 \ \
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Figore 8 8/Peteior vnit Goar view)sind sohicle alaRerbhingel 1.15

3.4 Before Operating the SAM 945

1. Charge the SAM 945 battery.
a. Forfastamuks,mmwmmmhgoﬁ&emmm(ﬁgum&nbemmmg.

b. nginmeACaMdd\argerbmedeWUIistCcomedor(FigureBﬂ and to a power outlet The
mmmmmmmwmmmm

baﬁery.WhenMdmgehasbeenreadwd,meLEDonmeAc

c. ltcan take up to six hours to fully charge the
battery indicator on the PeakAbout home screen, but it will not

adaptericharger glows green. (There is aiso a

be available if the detector unit's power is tumed off.)

d. After charging, disengage the cable from the detector unit by firmly holding the male connector and gerttly
twisting a quarter-tum, then pulfing straight back.

2, Chargeﬂnsmatplmbdtay.Referh:ﬂanmnmudforimmns.
3 Rmmmm4wmmmm,mmmmmmm.

ATULNTTRATHAITRE
ahpannrating
Vi commmyy

nrrdsenan

/ —

. ;'1?.\.31;99;4;{5;0.. LN

9' SAM 945 Instruction Manual Page 11




Sﬂbemwmmdwsmcauonween.swipedowntoretummme
spectrum screen

1.7

RSN fEa0 R RSOMDES BE:
SARA BRI Nuvioe Madetial ~magatia
IR RS EISAONEE S

8 Dose rate

thlaysdoserateoldacdﬂedbotopemoobr-coded.boaﬁumﬁcbar
graph

9 RHelp

Displays isotope name and description

I multipte isotopes are iden

m.mmmwwmmmnmmmm(muEhw

oonuitn\ingdoaeram)asmahpmmbar.mdmaremahingbobpesindesoendingo:derbydoseraie.Eachbar
will be named and displayed with the corresponding dassification color.

Tip: TuMmWWpedabaﬂpwwaMbmuﬂhmmmmm

tsotope.

ATUYNTINNTIHA IO I L G
NTUsEAR A AN aing
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© Setup Menu

Event Log
Figure 4.8. Navigating to the Setup menu

4. Select User Name and enter the appropriate information (Figure 4.9). Enter the Search Location lkewise.

B ACUENTITUNNTAATT UL

{@annsatl

Figure 4.9. Setup menu screens

PeakAbout provides two options for alarm triggering: Fixed and Variable.

Fixed Alarm Mode is a basic method that assumes the background environment exhibits a very small amount of
fluctuation. The alamm is triggered when the count rate exceeds the operator-detemined threshold value. This method
can cause false alarms if there is substantial background fluctuation due to Naturally Occurring Radioactive Meterial
(NORM), as is often the case when the system is moving across a large area while actively monitoring.

Variable Alarm Mode is a more advanced method that continuously samples the previous 20 seconds’ worth of
background fluctuation and calculates the standard deviation (o, of sigma) of the fluctuation. Using this method
prevents alarms due to chariging background (and efiminates the need to perform new background measurements).
Instead, alarrni 3re uﬁgared when real gamma peaks exceed the sta deviation of the hrb§hold value. We

Y

b /&, AN\, A
PR A V.'T! -
RN .. [ SURPLY o, L
WV e \=\ ,ZP?
AR & :
SAM 945 Instruction Manual Page 21 5/ SW Ver3.8.0



recommend using Variable Alarm Mode when moving across @ large area that may be subject to changes in
background.

1. From the Setup menu, select Set Alarm Mode (Figure 4.10). f selecting Fixed Alarm Mode, go to step 2. If
selecting Varlable Alarm Mode, skip to step 3.

You must log in as Administrator to change the alarm thrashoid vaiues.

2. For Fixed Alarm Mode, the default threshold value is 1000 counts per second (CPS), which is optimal for most
applications. Either accept the default or enter & threshold count rate value in CPS, then touch OK,

A typical background environment produces around 200 CPS for the SAM 945's standard 3 x 3 inch Nal detector
(lower if a high resolution detector option was chosen). A threshold value lower than 1000 is usually unnecessary,
and is more fikely lo generate false alarms. In situations where the background environment is known to be above
normal, it may be necessary to select a higher value in order to minimize false alarms.

3. The default threshold value for Variable Alerm Mode s T@jﬁhﬁa}’, ar':dﬁthe typical range is 1 to 5. Either accept the
defautt or enter a threshold deviation Valug in s thenttouch O
- =

Selecting a lower value creates slack il i HresHon gﬁfné’ ahd increases the likelihood of false alarms Selecting
s&ysignificant gammia activity to be overlooked if it passes

a higher value can namow the threshold critefia and ca

11 )iy iy

very quickly. e

A8

There are six alarm ringtones to choose from. v 4 N N\
9 '\-\‘ ; : / HKEI.V-T"S[{;P Y O.. LT
1. From the Setyp.meny, select Alarm Ringtone (Figure 4.11) [ [ 7 Opa
P \2\ @ 3
“y:‘ L) \.""\.M»‘ .-! \\\.\:‘_.__. \ \_ .-._ F‘ 52, ).fl.
/ SW Ver 3.9.0

SAM 945 Instruction Manual Page 22 : / ey



t + ~ 3 Jl ..‘-.:b )
BN 2 win D8 a9, 28w

2. Highlight a ringtone to hear it play. Select the desired ringtone.

3. Save the selection by touching OK

You can adjust the ringtone volume via the smartphone’s Media Volume controls.

The Beep ringtone differs from the others in that the rate of the beeping increases when an increase in the count rate
is detected. This can be a useful audio cue during a search operation.

For the user’s protection, PeakAbout alsq features a separale alam Which 15 friggered when the safety threshold is
exceeded. See section 4.4.1, Health Safely Afar NI7HNTTWY w1

nrdsen

1 }ﬁnmaﬁnd

e

; HANTT S-U\S}’kﬁ(’ L LT
O m—— \\'J

™
0.V
Y y

C
o,
1. 5\?,?:3:& d
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If Variable Alarm mode is in sffect, allow about 20 seconds for the unil to collect background data and set the alarm

threshold before surveying.
1 On the home screen, touch the Select Mode area to the lower right of the gauge to enter Identification mode
(Figure 4.14).
Tip. Touching this area toggles between Setup and ldentification mode. It displays “Setup® when in identification
mode.
—Notification Bar
Operating
e 1.16
u NTTRITIWA TR
_Bluet
ﬂm L,i"ﬂu‘ﬁ 113! Iﬁl A]t\te(‘é
Dose Hate
1.5
Gamma CPS
Figure 4.14. Radiation measurement example
nost'; ceﬂonmb:r Displays smartphone status information. See smartphone manual for detals.
SAM 845 Paired: Blustooth name of connected SAM 945 unit (starts with BP)
status display Alarm mode: Operator-selected alarm threshokd (Fixed or Variable)
Login: Operator status (User or Administrator)
Library: Operator-selacted isotope Wbrary (ANSI or customized)
SAM Batisy - BENeHeAN) SECOMUCIBtBAMBEINRR 1.16
Neutron: Neutron count rate ("None" if option is not instatied)
Select Mode area Toggles between Identification mode and Satup mode
Blustooth and alarm SAM 845 icon blinks during monitoring ar/:dlums red when lhe system alarms.
status Bluetooth symbol displays when paired to one or more detector unlls
Gamma acap_ty Gauge displays gamma activity in du?é rasé uruts anc.' coumsipor ‘sacond
~{N . ¥ z ; i
= +/ ‘.“ ; ll
Y s ) ~ =
“VT.SG ; .: Ll CO., LTH

SAM 945 Instruction Manual Page 26 SW Ver 3.9.0



M [ S

1.5
2. The gauge displays both the dose rute (ram/h orSvity) ant bount tste (counts per sacond (CPS)) of gamme activity.
The acala Is logarRhetic. PeakAbout automatically scales to urem/h or mrem/h (nSv/h or mSv/h) according to the

detected activity level.

The default dose rate unit is remvh and can be changed to Sv/h. To change this setting, select Device Information /
Dose Rate Unit from the Setup menu (Figure 4.9).

Several methods have been proposed for calculating dose rate from spectral data acquired with a Nal(Tl) detector.
The SAM 945 employs a method defined by Kwon et. al.!

3. Rotate the smartphone 90° lo use the spectrum analysis tools {Figure 4.5).

AUZNTTHNITHA TN IS
miﬂ?:mﬁmm“ Anvisating

1

i ...... =

|

<0 H.V.T. SUPPLY CO.. LTI
CO'*‘u 3900
e
“QSW,\%‘ /'/ =
2§

' Calculation of Neutron and Gamma-Ray Flux-to-Dose-Rate Conversion F
Yook.Joumanfl‘neKomdeearSoduyVol 12, N 3, September, 1880.
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4.3.8 Identify Isotopes When the SAM 945 Has Alarmed

Vihen the unit dulcks pemmn aglvlly above the alarm threshold, the readout on the gauge changes from white to red
(Figure 4.15, contrast with Figure 4.24, right), the SAM 845 icon tums red, and the audible alam sounds. PeakAbout
automatically identifies the detected nuclide(s) and saves relevant data in an Event Log file.

Rotating the smartphone 90° will activate the Isotope Identification screen where identified isotopes are displayed along
with their confidence levels (Figure 4.15). {p 1o 10 tactepge van be idarliad alainoaunly ©xt pressted oo the
isotope iiehialfien-and WEcFuM Snalysia scrbens. 1.6

To be identifiable, the isotopes must be in the selected Isotope Library. if a custom Isotope Library is selected, you can
look up its name by opening the Setup menu and scroling down to the Library List option (Figure 4.9).

Refer to Figure 4.5 in section 4.2.4 above for instructions for using the spectrum analysis lools.

H.V.T. SUPPLY CO., LT~
; /.-' S ‘)\?7

L‘?\:\

PN T
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. N %

You may attach comments antl suliple sholoe and/or vigios i & saved event.

1. Select an event from the Event Log list and rotate the smariphone 90° counter-lockwise. The Event Analysis
screen will open.

2. To attach a comment, touch the Event Info tab to open the Event Info screen (Figure 4.21, lefl).

a. Touch the blinking cursor in the Comment field at the bottom of the screen (Figure 4.21, right).

b. Type your comment and touch Done (Figure 4.22, left). To add more text, repeat 2.a and 2.b.

Figure 4.22. Attach Commentt example | 5012159309971~ 3¢ 1
3. To attach a photo, touch the Photo/Video tab (Figure 4.22, right) to open
a. Touch the menu button and select either Photo or Video (Figure .23/ Bfl). a...«.. /o i

b. Touch the screen to capture the photo or video.

20 .
You will aufdiatically be retumed to the Photo/Video page. The images
(Figure'4:23, right). Repeat steps 3.a through 3.c to add more images,

soL /i Do

. ;@‘[ ¥

/ %

PN .'::
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4.4.5 Auto Calibration and Auto Stabllization ...

o The Auto Cafibretion and Auto Stabllization features adjust the cafibration perameters of the SAM 9845 to correct for

a;wdmtcamed by environmental changes (generally amblent temperature). If drift of more than £6% between the
stabilized peak and the original peak (Cs-137 calibration peak) occurs, then you must perform manual calibration using

a Cs-137 source.

Auto Calibration automatically executes when the datector unit is paired with PeakAbout via Bluetooth. While we
recommend waiting for Auto Calibration to complete (100%) before proceeding. Auto Calibration can be stopped by
touching Cancel if necessary (Figure 4.24).

Figure 4.24. Auto Calibration and Auto Stabliization example

nlseng
When Auto Calibration or Auto ation is exe 705/ syslam tically adjusts its gain using the 1.4 MeV
energy peak emanated by the K-40 [adionuclide that s 74 I!y ocoUrs m tassium. Potassium chioride (KCI) powder
is securely installed within the deteqtor unil/ apg p& other g is needed. If necessary, such as in the
rare case of a location where rally low, supplemental KCi can be used to achieve
stabilization more quickly.

4 2" 4S/

B __H.V.T.SUPPLY GO., L1
) X > Y
?\’\ J\{ C Dsres \
cU¥y”
S
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4.4.10 Neutron Option I -

if your SAM 945 unit includes the neutron delector option, solid-state sensor amays on &i substrate (Domino) are
integrated with moderator packaging inside the detector unit PeakAbout wii display neutron activity on the
Identification screen in counts per second (CPS) (Figure 4.35, left). 1.5

1.8 To set the neutron alarm threshoid, open the Setup menu and select Neutron Threchold (Figure 4.35, right).
Administrator logir: is required.

Figure 4.35. Features avallable with neutron detector option
Leﬂ Neutron actwrty on home screen
i ! hiRme 1.8

ANUTNTTH ’l’i"ri"\y 11K
5 n3aund
4.5 Upgmding PeakAbout nguse mm%&égg/

oul automitically checks for software upgrades.
orn the horpe screen: "Latest version of SAM il

When the smartphone s online via a ceflul :
If an upgrade is available, this message
software is available. Please download it

)..‘ spsepranannsabEs
‘3,629, go Yo stejy 5 below,
g

If you are upgrading frwqﬁ\/ersmn earfier {h 4
< ..;.\‘)\2;;4 15 A <d S
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LETTER OF AUTHORIZATION

November 8 2018
To Whom It May Concern

HVT Supply Co., Ltd.

19/18 Ratchaphruek Rd, Khwaeng Chim Phli,
Khet Taling Chan. Bangkok 10170

Tel. 02-448-6688

Has the rights for reseller, sale, participate in bid and e-bidding for BNC isotope identifiers
(SAM?I45) to Office of Atom for Peace e-bidding no. 8/2562 at 16 November 2018

HVT Supply Co., Ltd. does not have authority to bind or obligate Nuclear System Co., Ltd

without written approval of Nuclear System Co., Ltd., As of this date November 8, 2018. HVT
Supply Co.. Ltd. is an authorized reseller of BNC isotope identifiers (SAM945).

. i
Tanut%)’
Director %’

Nuclear System Co., Ltd.
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BNC Berkeley Nucleonics Corporation

Letter of Authorization

October 23, 2018
To Whom It May Concern:

Nuclear Systemn Co.,Ltd.
555/189 Soi Saimai 54/1
Saimai Bangkoh Thailand 10220
Mobile; : 668-5132-1253

Has exclusive nghts for the sale and distribution for all BNC isotope identifiers, radiation
detection and radiation detectors product line (e.g. SAM950, SAM9%45, SAM940.

SAMpack 120, etc.) in Thailand. As such, Nuclear System Co.,Ltd.. Inc. is authonized to seil.
service, and provide technical support on the line of Berkeley Nucleonics

Nuclear System Co.,Ltd.. is authorized by BNC to submit quotations and participate in
public tenders, to sell, service and to provide post sale and warranly support.

Nuclear System Co.,Ltd. does not have authority to bind or obligate BNC without
written approval of BNC, As of this date November 23, 2018, Nuclear System Co.,Ltd..

Inc. is an authorized distributor of BNC. T i
AMUENTINMTAA 155l NG
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Director of Sales & Marketing
Berkeley Nucleonics Corporation
pllang@begkeleynucleonics.com
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Tel:0-2448-6688, 0-2448-6823, - 2448-6837 19/18 Moo 3 Ratchaphruk Rd..

19/18 1y 3 auunyngny
Kwang Chimplee, Kate Talingchan,
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