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Background

s 3/2008 — ASM1000 / AS1700 CAM head selected for RLUOB facility

s 4/2008 — Management agreed to evaluation of NetCAM dongle as
possible replacement of ASM1000
» Perceived advantages of NetCAM dongle
— Cost ($3.5 K cheaper than ASM1000)
— Networking capability (built-in web browser)
— Peak-shape fitting algorithm included

m 8/2008 — Six NetCAM dongles and Alpha Sentry CAM heads purchased
for evaluation by RP-2
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Background: NetCAM description

= NetCAM dongle
« Upto 8 CAM heads can be connected
— but 1:1 configuration selected for RLUOB
 RS-232 output to PC ( terminal emulator) console program
» RJ-45 ethernet connector (unit has built-in web browser)
« Remote monitoring using RadHawk (RadNet-compliant) listener
« Has wireless capability too ( not used at LANL)

= AS1700 CAM head
e 1700 mm?2 PIPs detector
« Efficiency of ~32% for electroplated distributed 23°Pu source
* Flow rates ~ 2cfm
« firmware version 1.10
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Background

= Immediately obvious that NetCAM not a finished product

= Initial assessment report given to Canberra Albuquerque
» Highlighted issues and concerns

m Subsequent meetings led to consensus on path forward
* Included action items and completion dates
« Still a work-in-progress
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Initial NetCAM Assessment

Issue Problem
Dongle design Black box, firmware difficult to
upgrade
Communications Not reliable, slow
Documentation Lack details on algorithms
Web browser/ RadHawk Inconsistent data, user interface design
Default configuration settings Not consistent with LANL settings,

could not be successfully changed

» Los Alamos

NATIONAL LABORATORY UNCLASSIFIED Slide 6
E 1

5T.1943
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA V¥ | yoqgg;
1N A" RS



Initial NetCAM Assessment

Issue Problem

Login credentials Passwords not up to LANL standards

Historical data Memory overflow caused system
to crash

Archival data No capability to store data

System vulnerabilities High-level problems with built-in
server

Firmware updates Requires opening dongle removing

circuit boards and replacing flash drive
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Initial NetCAM Assessment

Issue Fix
Dongle design Added hard-wired power cord

Added trouble/alarm status LEDs
Added power switch with status light

Communications Improved but not all issues resolved
Documentation Manual updated but questions remain
Web browser/ RadHawk Browser interface revamped.

Still inconsistent status messages

Default configuration settings Defaults changed and can be edited
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Initial NetCAM Assessment

Issue Fix
Login credentials Passwords now meet LANL standards
Historical data Overflow problem fixed.

Stores up to 24hr of spectral data

Archival data RadHawk used to archive data on host
PC

System vulnerabilities Security concerns resolved

Firmware updates Firmware updates now possible over

Net via Browser interface
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Browser interface

Logout Super ser
HetCANW Administration
CANBERRA NetCANM 2.2.5 Pre-release

Em202B Current Data
—Data
Status: MNormal NetCAM Data Time: 04/19/2010 094316
PuDAC-Hr: -0.07 DAC-Hr Count Cyele: 60.00 Winutes
Am DAC-Hy: 0 DAC-Hr Collect Tne: 59 .97 Iinutes
U DAC-Hr: 0 DAC-Hr Time Till Next Analysis: 0.03 Mfnutes
Approx. TRU DAC-Hy: 0 DAC-Hr Flow: 1.18 CFI{
Pu CPM: -0.55 CPI Pu Concentration: 4.05E-12 uCycm™3
Am CPME: 0 CPM Am Concentration: 0 uCi'cm™3
U CPM: 0 CPM T Concentration: 0 uCi'cm™3
— Spectrum
Counts
700 ¥
£0n
son " }:;
300 ! * St
200 : \ 2 4 A
100 X e | [ N
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0 1 2 z 4 3 3 7 3 3 10 11
Energy (Wev)
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Browser interface

System Petmissions for Lewel Three
Systetn Petmissions for Lewvel Four

T
H FetC AN System Display
CANBERRA NetCAM 2.2.5 Pre-release
MNetCAW Adrumstration
ADMINISTRATION ACTIONS METCAM CONFIGURATION
[ I x -~
CAM 1 Configuration
1 o 3 -
Settings for CAM 1 Configuration:
— CAN Alarm Lewels
g o CAL ] Confiouration
&z;haunn and Flow Alarm Levels o CAM 2 Confieuration
Flow Alarm: o CAM 3 Configuration
{When air Tow exceeds this value fhe CAM Alarms) o CAM 4Configuration
24 o CAM 5 Confizuration
Low Flow Alarm: o CAM & Confisuration
{When the flow drops below this value the CAM Alarms) o CAM Y Configuration
0E o CALM 8 Configuration
Radiation Alarm Calculation Method: . giAM L‘Lmt; et Gl
{The measurement fo use for defermining Alarm condifions) b CEOELALSFES A HEEER
DACHR v o Jerver Envirommental Data
¢ ZServer Metworking
DAC-Hr Alarm Threshold: .2 FadHet Confy 1
] erver Radil et Confiouration
{DAC-Hr Alarm value for o High Alarm) ¢ Zerver Bemote Monitorins Hosts
1.0000 o Server Serial Communications
DAC Alarm Threshold: e System Security Setup
(DAC Alarm Value for a High Alarm) ¢ System Permissions for Level One
100 s System Permissions for Level Twn
L]
L]

Mo Data in Spectrum Alarm Count:
{Ifthe CAM reporis mo dafa x fimes In q row, an alarm is generated)

3

Door Open Timer:
fopecifies mumber of seconds the filfer door can be open before an alarm (s generated)

9

— CAM Region of Interest

Area of Interest for detection of radionuchide
Widih of ROI: w

» Los Alamos
NATIONAL LABORATORY UNCLASSIFIED Slide 11

EST.1943

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA T YA g%
YA RS

=



Browser interface

A e e ke

HetT AN Systern Display

"\
CANBERRA NetCANM 2.2.5 Pre-release

WetCAN & dmnistration
ADMIMNISTRATION ACTIONS NETCAM CONFIGURATION

Administration Actions:

)

Sent Acknowledge Alarm Message

— Update WNetC AW Time

User PC Time: 04/1%/2010 02:21:07
MNetCAM Time: 04/12/2010 02:20:23

Swncronize Time Now

— CAN Actions
Ocard 1

Change Filter

l |
[ Ferormance Test ]
’ Ferform Alpha Efficiency ]

—HMNetZT AN Actions

[ Acknowledge Alarms l
[ Reboot System ]

— Tpdate NetC AN Firmware
Choose afile to upload: | " Browse..
| leml A Eil
@
LOSAIamOS UNCLASSIFIED

NATIONAL LABORATORY
EST.1943

Slide 12

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA V¥ | 'DQ@
1N A" RS



RadHawk display

§ Rm202A 94:1
ROl

5.13E00 DAC

File Manage Display Data Login Help

@ Rm2028B 91:1
ROl

-4.57E00 DAC

§ Rm206 93:1
Aipha Cak

7 8E02 cofs

@ Rm210 92:1
Blpha

9.03E02 ccfs

Ta-35 | Deleted devices

# Rm202A Alpha CAM

Curent  Measument ] Spectrum] Eunent] Measurment  Spectum
— Measurments Alpha Raw Spectrurm
Description Yalue channels
Server Address 94 ROl j 0 50 100 150 200 250
Monitor Address 1 - T T T T T T
1] i Wal
Urique ID 13000000 D;;i:p o0 EaEL‘;E T DACH so0 [ i
Server Status Marmal Operation naurs e
- Errar in DAC Hours A0E0 X L i
Operational Status Marrial 400
DAL 4 47E00 DAL
Hardware Status Mormal C i B 26E07 B
Stack Release Rate  0EO0Bgis Eoncpncla o 5.E1E-D‘I qucc 200 B
Flow Valume 2 BBEDS co Nm:r In Concentration ? 25]—:- i q/oe
Flaw Fiate B.18E02 cofs peeps e o op ! ! . . . ! . . . . .
Filter Collect Time 4.23:02:37 U"m in Net cpsd -Tf';I4E '05 CpE 0 1 H 3 4 5 & 7 g g 10 11
Collection Time 00:13:56 nco_mpensate Eps 13BN CpE Energy (Mev)
Eror in Uncompensated ... 7.33E00 cpz
Mumber of Measum... 1 T
Detectabily Limit 9.3E-07 DAC-hrs Charnet  [25] Courts: [ Mev: [Toam
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NetCAM test conditions

Firmware version 2.2.2
CAM head Alpha Sentry AS1700
Filter media 47mm Millipore Sum membrane filter (FMLB4700)
Flow rate 1.7 cfm (148 Ipm)
Detection efficiency 0.34 for distributed 23°Pu source
Rn concentration Typically, 0.1 pCi/l
Cycle times Variable; 15 — 60 minutes
DAC factors Taken from 10CFR835 (2007)
dpm per DAC-h 32.0 (for 2%°Pu)
DAC-h per dpm 0.031 (for 2%%Pu)
CAMs per dongle 1or?2
sigma factor 1.65 (default value for Valley mode)
TRU ROI 2.7 —5.7 MeV (default range)
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA TR a3
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NetCAM Alarm Algorithms

= Acute alarm
« Excusive function of AS1700
« By default; 30 seconds and 400 Pu ROI counts
« Also requires 2:1 (Pu:background) count ratio

s  Chronic alarms
- Data evaluated every 4 minutes and at end of count cycle by dongle
« “Blind man’s differential” approach
« One of two algorithms can be selected for DAC or DAC-h alarm
— Valley method (ROI-based)

— Peaks method (based on peak fitting)
«  Fits U composite, 23°Pu and ?**Am simultaneously

« Effective alarm limit is greater of a user-defined fixed value or dynamic o-based
level
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Chronic alarm algorithms

= Valley mode
« Based on ROl TRU method and exponential tail fitting of Rn/Tn peaks
« Uncertainty analysis based on ko approach
« Default value of k = 1.65
« But 0 based on total humber of counts in TRU and Rn/Tn region

= Peak mode
« Based on sequential peak fitting and stripping of Rn/Th peaks
« Fits remaining counts to 2**Am, 23%Pu and 234235238 composite
- Uncertainty based on classic k0, approach (i.e. Currie’s L)

m User selects alarm mode (DAC or DAC-h) and fixed alarm limit
« But initial testing showed no chronic alarm annunciation at CAM head !!!
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Valley vs Peaks mode: Background monitoring

NetCAM : Valley Method DAC hr calculation

Jan 15 2010 - TA36-1-202

0.9 ¢

NetCAM: Peaks Method DAC hr Calculation

Dec 7 2009 TA36-1-202

051

.

TRU Activity (DAC hrs)
o
o o
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— DAC-hr calculation
— Detection limit

08 |
07+
06+
05+
04+
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Peaks mode: 220 dpm 23°Pu source

NetCANMN 2.2.2

TA26-1-206 Current Data

CAN CURRENT DATA CAN ALARM DATA CAM TREND GRAPHS CAM HISTORICAL DATA
—Data

Status: Chronic Eel. NetCAM Data Time: 10/23/200% 15:38:05

PuDAC-Hr: 047 DAC-Hr
UDAC-Hr: 003 DAC-Hr
Approx. TRU DAC-Hr: 3 5% DAC-Hr

Pu CEM: 2.6 CPIM

Am CPM: 48.91 CFM

Count Cyele: 1500 Minutes
Collect Tune: 4.42 Mmutes
Time Till Next Analysis: 358 Minutes
Flow: 1.83 CFII
Pu Concentration: 0 uCicm™3
Am Concentration: 3.33E-10 uCicm™3

U CPRE Z 29 CFP M U Concentration: 0 uCicm™3
— Spectrum
Counts
40
30 i 1
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Valley vs Peaks mode: 220 dpm %3°Pu source

NetCAM : DAC-hr calculation

Oct 23 2009
; o TRU ROI DAChr VALLEYS method
; — VALLEYS detection limit o
6~ - 239Pu DAChr PEAKS method 3
5 - — PEAKS 239Pu detection limit
4 241Am DAChr PEAKS method © Lt 220 dpm 2Py source
_ : — PEAKS 241Am detection limit )
S 3 + U DAChr PEAKS method
<Df 2 & — PEAKS U detection limit
14
o-F A
° :0%0 Poo 00 © o et °o°o °%
-1 7;0000 %00 :o ° o © °m :°°° °° °,° °
L o [ ] ° o © ooo bl b o °
2 - ’
T B B B R T B B
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

» Los Alamos
NATIONAL LABORATORY
EST.1943

UNCLASSIFIED

Time

Slide 19

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

T YA I =«
N A



Valley mode: 150 dpm 23°Pu source

4 RA NetCAM 2.2.2

TA36-1-206 Current Data
—Data
Status: Acute Eelease NetCAM Data Tune: 11/24/200% 08:25:36
Puo DAC-Hy: 473 DAC-Hr Count Cycle: 20.00 IWnutes
Am DAC-Hy: 0 DAC-Hr Collect Time: 2 57 Ifintes
UDAC-Hr: 0 DAC-Hr Time Till Next Analyvsis: 143 Minutes
Approx. TRU DAC-Hr: 557 DAC-Hr Flow: 177 CFM
Pu CPM: 4873 CPM Pu Concentration: -1.21E-11 uCifem™3
Am CPM: 0 CPII Am Concentration: 0 uCi'cm™3
T CPM: 0 TP U Concentration: 0 uCicm™3
— Specttum
Counts
an —
0 ¥ i L |
£ : }
50 =i : : |
40 = Bl 1
1 LY i il
20 f i i }
] : e = ‘g' :
1 ; : e = = 1
. = 2 ol B
n 1 z 3 4 5 3 7 8 9 10 11
Energy (Mev)
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Valley mode: 150 dpm 23°Pu source

NetCAM : Valley Method DAC hr calculation
Nov 23 2009 - TA36-1-202

— DAC-hr calculation
— Detection limit

Count time—dependent o-
based alarm level

TRU Activity (DAC hrs)
w

1 _
0 | | | |
14:00 16:00 18:00 20:00 22:00 0:00
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Valley mode: 75 dpm %3°Pu source after 4 minutes

NetCAM 2.2.

2

HetC AN A dministration

TAZE-1-206 Current

Data

—Data

Status: MNormal NetCAM Data Time: 11/20/200% 10:57:16
PuDAC-Hr: 1.81 DAC-Hr Count Cycle: £0.00 Iinutes
Am DAC-Hr: 0 DAC-Hr Collect Time: 5 28 Minutes
UDAC-Hr: 0 DAC-Hr Time Till Next Analysis: 2 72 Iinutes
Approx. TRU DAC-Hr: 0 DAC-Hr Flow: 1.75 CFIM
Pu CPME: 18.67 CPM Pu Concentration: 1.32E-10 uCifem™3
Am CPM: 0 CP Am Concentration: 0 uCicm™3
T CPM: 0 CPM U Concentration: 0 uCycm™3
— Spectrum
Counts
40
20
20
10 k = v
\ AR = .ﬁﬁ_ A
0
0 2 3 4 5 3 7 2 ] 10 11
Energy (Mew)

L CAMCURENIDATA |, CAMALGRMDATA |, CATRID GRaFs |, CAMEISTORCALDATS |
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Valley mode: 75 dpm %3°Pu source after 12 minutes

CANBERRA NetCAM2.2.2

MetC AN A dministration

T&36-1-206 Current Data

CAM CURRENT DATA CAM ALARM DATA CAM TREND GRAPHS CAM HISTORICAL DATA

—Data
Status: Normal NetCAM Data Toae: 11/20/200% 11:05:49
PuDAC-Hr: 155DAC-Hr Count Cyele: 60 00 Minutes
Am DAC-Hr: 0 DAC-Hr Collect Tone: 13 33 Minutes
UDAC-Hr: 0 DAC-Hr Time Till Next Analysis: 2.17 Minutes
Approx. TRU DAC-Hx: 0 DAC-Hr Flow: 1.77 CFM
Pu CPM: 20.13 CPI Pu Concentration: -2.07E-11 uCi/em™3
Am CPM: 0 CFML Am Concentration: 0 uCi/em™3
T CPM: 0 CFML U Concentration: 0 uCicm™3
—Spectutn
Counts

100

g

| Fi
\ Z
1Y A A [
| AT Vil v
A WA L
1] 2 3 4 5 E 7 8 k] 0 11
Energy (Mew)
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Valley mode: 75 dpm %3°Pu source after 60 minutes

MetC AN A dmimistration

CANBERRA NetCAM 2.2.2

TA36-1-206 Current Data
L CMCUBEIDATA | CAMALUNDATA || COMTRIND GRAPAS || CAMBISTORICALDATS |\
—Data
Status: Mormal NetCAM Data Tune: 11/20/2009 11:54.32
PuDAC-Hr: 2.06 DAC-Hr Count Cyele: &0 00 Minutes
Am DAC-Hr: 0 DAC-Hr Collect Time: 243 Minutes
U DAC-Hy: 0 DAC-Hr Time Till Next Analysis: 1.57 Mimtes
Approx. TRU DAC-Hy: 0 DAC-Hr Flow: 1.77 CFhI
Pu CPM: 21.35 CPI Pu Concentration: -3.28E-12 uCrcm™3
Am CPM: 0 CEML Am Concentration: 0 uCy'cm™3
T CPM: 0 CEM T Concentration: 0 uCi'cm™3
— Spectrum
Counts
0
Bl 1
i
S0 {
400 : t .-,
300 | ._5
200 1 j,r
100 b o = —a -
. ~ _ A (—— Bt
o 1 2 3 4 5 3 7 3 5 10 11
Energy (Ilev)
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Issues to be resolved: No flow rate data

LA MetC AN Administration
CANBERRA NetCAM 2.2.5 Pre-release

EmZ02E
Flow Alarm

CAM CURRENT DATA CAM ALARM DATA CAM TREND GRAPHS CAM HISTORICAL DATA

Em202B Trend Graphs

— CEFM Flow
Trends

&

13
18 CFM Flow

17 PuDAC-Hr
16 Am DAC Hr
15 TDAC-Hr
1.4 PuDAC

13 A DAC

12 AL L ¥ ST T LLEN | i T B WY LA T W IR | o Wy a ey WU UDAC

1.1

1
0.3
0.s
)
0k
0L
0.4
0.3
0.2
0.1

0

201004021 2010J41521 2010/4j21 2010/4/21 2010/4i21 2010/4j21 20100421 2010/4j21
B0 TEZ0E EEEE]L EibEiz izl $i0:ET Zi0REZ 2727
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Issues to be resolved: End of cycle flow alarm message

Logout Super User

MetCAW Administration

CANBERRA NetCAM 2.2.5 Pre-release Ssmarnanmm
EmZ202B

Flow Alarm

Em202E Alarm Data

CAM CURRENT DATA CAM ALARM DATA CAM TREND GRAPHS CAM HISTORICAL DATA
e —

—Diata

Status: Mormal NetCAM Data Time: 04/20/2010 03:44:34

Pu DAC-Hy: -0.36 DAC-Hr
Am DAC-Hr: 0 DAC-Hr
UDAC-Hy: 0 DAC-Hr

Tune Till Next Analvsis: 4 00 IMinutes
Approx. TRU DAC-Hrx: 0 DAC-Hr

Pu CPM: -2.21 CPM Pu Concentration: -1.16E-11 uCifcm™3
Am CPM: 0 CPM

1

Count

- 65000 IMinutes
Collect Time: 0.00 Minutes

Am Concentration: 0 uCi/cm™3

T CPM: 0 CPM U Concentration: 0 uCifem™3
— Spectrum
Counts
500 I
1T
/
400 t s
!. I
200 [ 7
t ya
200 | I 7
] A fll )
| A i N
100 . 1 = I -
¥ % e L —d H——r™ A
. ] = | v A —
1) 1 2 E] 4 g E 7 g 9 10 11
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Issue: inconsistent messages

# RadHawk Clien

File Manage Display Data Login  Help

istory  Bookmarks  THels  Help

ROl Q.81
Alpha Ca
0E00 DAC 8.99E-01 DAC
. / 9.6E02 cofs
T4:36 |
File  Edit Wiew

L1
¥ J ) ) [7)
é - CY 0 @ (L0 heplies.ies.48.94/index. php S - B' Google P
[8] Mast visited % GRting Started 5| Latest Hadlines m Customize Links |j Free Haotmail @ https: ffpolicy. lanl. gow. .. |j Windows Marketplace indows Media &7 Windows |j GE Enerqgy - Reuter St...
| | '] Infranet Controlle‘ |} ] Netcam 2.2.5 8 | + F
1

RRA

2) NetCAM 2.2.5 - Mozilla Firefox
Eile  Edit

View  Histary  Bookmarks Help

é > @ 2 o [ repyizeaesdsmindecon g2

Toals

Logout Super Tser

MetCAW Administration

NetCAM 2.2.5

Mo g0 Currently Selected.

77 -

E T Google

@ Most Visited ’ Getting Started |5 | Latest Headlines m Customi

| [ Netcam 2.2.5

ks |j Free Haotmail @ https: ffpolicy.lanl.gov... |j Windows Marketplace |j ‘Windows Media ‘! Windows |j GE Energy - Reuter St...

CANBERRA

Logout Super User

MetCANW Admiistration
NetCANM 2.2.5

Mo CAM Currently Selected.
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Issue:

Hi-background alarms

CANBERRA NetCAM 2.2.5 Pre-release

Logout Super User
MetCAMW A drimstration

Em210 Alarm Data

CAM CURRENT DATA CAM ALARM DATA CAM TREND GRAPHS CAM HISTORICAL DATA

100

—Data
NetCAM Data Time: 04/19/2010 11:44:52
PuDAC-Hx: 021 DAC-Hr Count Cyele: 15.00 Minutes
Am DAC-Hr: 0 DAC-Hr Collect Tane: 0.00 MMinutes
UDAC-Hr: 0DAC-Hr Time Till Next Analysis: 4.00 MMinutes
Approx. TRU DAC-Hr: 0 DAC-Hr Flow: 1.8% CFM
Pu CPM: 2.8 CPIL Pu Concentration: 3. 18E-11 uCy/cm™3
A CPM: 0 CPIL Am Concentration: 0 uCricm™3
U CPM: 0 CEPML U Concentration: 0 uCiem™3
— Spectrum
Counts

il
| JLl
1 I
1 Jvﬂ M
| My 7 s
| A M r \
. I P T VSISO O A \anad N
1 2 3 4 5 3 7 8 5 10 1
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Issue: post-efficiency calibration problem

NetCAM: DAC-h dependence on Count rate (dpm)
Dongle 92 (Rm 210 CAM)
0.6 -
. 0.4 A
e
A 0.2 -
é 0 - G-----B- . ..o @g—@—ToO .- .- o
>024{ 9 o°
=
<LEJ 0.4 1 O Priorto efficiency calibration (e=36%)
-0.6 A
08 ® After efficiency calibration (e=29.7%)
Aty
-15 -10 -5 0 5 10 15
Net TRU count rate (dpm)
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Issue: post efficiency calibration problem

NetCAM 2.2.5

Logout super User
HNetCAW Admimstration

MNetCAld 914 Current Data

—Drata

Status: MNormal

Pu DAC-Hy: 0.22 DAC-Hr

Am DAC-Hr: 0 DAC-Hr
U DAC-Hy: 0 DAC-Hr

Approx. TRU DAC-Hr: 0 DAC-Hr

Pu CPM: 1.4 CPIM
Am CPM: 0 CPM

NetCAM Data Time: 03/17/2010 15:01:40

Count Cyele: 1500 Minutes
Collect Tume: 2.83 hinutes
Tune Till Next Analysis: 317 IMinutes
Flow: 2.27 CFM

Pu Concentration: 3 11E-12 uCi'cm™3
Am Concentration: 0 uCicm™3

T CPM: 0 CEW T Concentration: 0 uCifcm™3
— Spectrum
Counts
&0
St Il
&0 1 )
n ! 1 A
| ] A AL |
20 : P ¥ H
; e A lia s T | A Al 1
. Y— A — LAle L ————a
o T e ) g s A
] z E 4 3 3 7 H E] 0 11
Energy (Mlev)

_ COMCIRRENIDATA | COMALADNDATA || CANTREDGUAFS | CMSTORCADATA

Energy calibration shows
chronic offset of ™ 200 keV

Expect 11 cpm = 1DAC-h
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NetCAM outstanding issues

= AS1700
« Acute alarm operates in a differential mode
« Possibly does not reliably update minimum count requested by user

= Energy calibration chronically too high by 100-200 keV

= Valleys mode
« Consistently over subtracts background
* More stable than Peaks mode

s Peaks mode
« More sophisticated approach but also more prone to problems
« Excellent Rn/Tn peak fitting — very stable.
Mis-identifies isotopes (probably due to energy calibration problems)
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Issues to be resolved

= Alarm algorithms
*  Problem with acute alarm algorithm (differential)

« More info on chronic alarm algorithms incl. uncertainty analysis requested
— Double differential mode ??

m Efficiency calibration problem
« Browser does not display efficiency
« Obvious problem in cpm - DAC-h conversion factor after a calibration

m Robustness/Resiliency/Reliability needs improvement
e Currently 99+% duty time

m Local display needed to facilitate routine operations
« e.g Filter changes and performance checks
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Lessons Learned

m  Software/Firmware issues extend to all vendors
« Customers seen as beta (maybe alpha testers)
« Have to work with vendor to resolve issues
— Need Corporate champion to lead fight within vendor
— Vendor sometimes reluctant or unwilling to make changes
« Legacy problems probably lurking in all codes

« Documentation lacking or inconsistent with code
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Summary

" Valley mode preferred mode of operation
« More stable performance
« Reproducibly able to detect 2 DAC-h 23°Pu source in 4 minutes
« No false alarms at 4 DAC-h alarm limit in 0.1 pCi/l Rn background
— Combined 6 months of operation

s Dongle hardware very reliable
« Simple design
« No faults in combined 3+ years of operation

=  Much progress made over past 18 months
« But more work to do
« Need to have confidence that system will behave as expected
« Next firmware release expected in mid-May.
« Still front runner for RLUOB CAM
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