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Summary

In the context of this report, the basic concept of Unattended and Remote
Monitoring(UNARM) system was described and the development status and
the process of KAERI's C/S (Containment & Surveillance) and LANL's
UNARM was described. UNARM system divides into hardware and software
at this report. At UNARM’s hardware, MiniGRAND that measures neutron
and gamma, MiniADC that measures energy spectrums of Uranium and
Cesium, ISR/AMSR that measures neutron and camera system were described
about features and use methods. And ILON that can be connected to
instruments was described. MIC(Multi Instrument Collect) program that is
designed for wunattended collection and saving of data from multiple,
distributed data acquisition instruments was explained at UNARM’'s software.
Review programs (Radiation Review, Digital Video Review, Operation Review,
Integrated Review) that can be analysis data from saved data file were
verified. Finally, the analysis of LANL laboratory’'s UNARM in operation
was performed and upgraded as the system that application is possible. And
new review program that was included encryption algorithm had developed

according to the upgrade system.
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= ACPF Client ! g
......................... \ o
\\ : !fﬁm 1
401 >H0052% ....... \ i, 2N
\ ;’f 019
= \‘\ /f
| ACPE Seral To Ethernet Converter
E IP=147.43.52. KINAC, SNL,TAEA
Port 4000 n
= RS232C Port T? :
KAERI % KT DNS
Surveillance
System
WPHN Server

¢ 15, ACPF A28 31 VPN

[I. UNARM A|2~Hl 3}= ¢ of

1. MiniGRAND

MiniGRAND+=

4 A Bx AeH

o



FAloltt. 3ol T HEIF 2719 ol MWME A ¥ = GRAND3E

¢
iin
rlo
=~
A
td
Iy
HU
>
oo
i,
A
=,
o
5

[oN
@)

[oN
td
(r
3

=9} attended REOA A== $43
AREE g slth UART <= 300, 600, 1200, 2400, 4800, 9600, 38400, 57600,
115200 bps o Tad £Ew 44T & v AL EE I o HEE £EE

9600 bps ©|tt.

%=
=

- R 2x =XHS 93 HE YE ¥ WS A Rl &8 T2
A 2EFE 98 F U

- HE ¥E 98 ¥ 132 A 57]E fAg visoRE AdA4% ILONOA ¢
2 5= A 7F % 7] A3 (time-synchronization signal) & A =3dt&=d A& E ),

(3) AZE

MiniGRAND firmwarex= 274 X Z=(Setup Mode)®} R YE = =(Monitor
Mode) = -4 @t}
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1) A4 2=
AZ717F A4 B=o] 9L ul configuration ¥ attended % 5o] 43 ¥t}

Configuration®ll &gt 442 o8] AFE ALgste] 2F Ade dolyH HAS5S
Aol Ao] MEy= JFSE AZEH HV setup, HV read X% 9 setup, B%

Attended HE R oAE AZ7)d F2E AZFV|25E AEE AAoR

Wk AHgE, BE 43 weo

_>I:
il
oX,
)
2
il
o
Job
r o
ol
N
Ho
ol
Ho
o
o

ZI:
o},

I

EUY REoM= AbgARe] Adgle] ddH Z@i%ﬂiﬁﬁ A% =3t

unattended mode

o
j}_j:

N
H
:(:)L_‘,
>~
ol
o
)
o
o
v
igv)
a
fru
rN
of
)
F 4
£
©
>
L
J[N
Fl[‘

2 FAHEY, A7 dHeolHe 29 1WA REH 6553 23 194 AR
A= I

0,035
A ghel wet ¢S & vk 3 H5YE HolHe W¥E XEE EUsAY &
o]

T 9 AAsted AHEE g AZ77 39 dojHE £3 &ZE
glo] (collect software)ol ol&] <lE]Ho] A2 E&to] PCol Ag®Ett std =3
PCE AZ719) et Wwe du 5& A Feke, 54 4ug AZ7)

.

AEet, =3 PColl A3 o= tolg7F AEE™, 1 HolHe WEHRE H-H
AAR g A5S 93 WErze TS FusiA Hd

ok

s
ot

(4) A=A

AZ715 AA37] Yl = terminal emulator ¢ DB-9 to Telco A&l Al
o] E-o] qlojof dlt}, Alg]d ¥E [E %3 Terminal emulator ¢ %A u}g}w]

B = 9600,N,8,1 o]t}

TUE REoA AR neg Sol77] Y= 1 S dEs 3 Yst= )
g EE ggett. BE Aol Eud END Ué‘%‘% dHste] Al EUE
REg 507kt MiniGRANDE Reset slojof W74 ® Ao HAx o=z 52t
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19 16. MiniGRAND

2. MintADC

(1) MiniADC 7} &

MiniADC+= §<91 ®WARA BYE e} 7]& HE Ad £47]9 7158 z2ra 9l
b, MiniADC9] "l74 EZo|A = Alexte ~FEHS A58 #4T &+ 9

off
il

= AZEdYE P 2HERS HAEGES AAHUY. EUE RE
ANA el T2 MIC £2ZESA7 &%= PC 5418 = At MIC A9
oy Q571 o WALA HolH et State-Of Health(SOH) 2 WA ¥
et AWt AEErh MiniADCE MINIADC ¢ SETUP ¢] 2744 & &7
o] oFHAT} o] TraWEe A=7]o ZgA Wgd AFEol gtl U E
Rroa= MINIADC &8 2zafol F2¥w, SETUP Z=za92

MINIADC Zza3e] 528 AAstE detves 4o},

MiniADCE &4 3 7je Zzagv Fz3th. § MINIADCE SETUPe]
z2afe] FAE W RYE RERZ 5o Z F vk 183 MINADC 522
Al2~¥l EEPROM W EZ# 25 E 52 v e E o= dAelty. 3 SETUP
Zza9e EEPROM  e}n) E% w7 4 9v. SETUP o $sFw
MINIADC7} ¢}& 4 2l EEPROM o degvEE A &3t MINIADC 5
Zeage d49 detvgs WAdd 5 gloh @A SETUP &8 =
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shebulEle wWAe 4 gl
(2) MiniADC &%+

MiniADC®] F H22 52l BEYHZA AFE3sH7] 984t MINIADC §-&

ZaPe te 2ol 37k B RES TPk
- CRMS (Continuous Radiation Measurement System)

12 ~9Eq A5 #AI ROIS H7F 2 Ax v

ol
rlo

o] o] &7 0]

- L=,

Aols . CRMSt= EUEA FH5 dHelHE AssiH,

=
ST

MINIADC X 2713le] &t Hito|t},

o

- HVC (High Voltage Control System)

52 fel Aol Lol wel A

e
Ak

MINIADC Z =213 o] o] REL A=
Z719 LA vl AE Ao} @),
- Monitor

o] RE2 MIC ¢9o BE $21& 33t AFg3tth. MICA A F-E AlS7]
. Monitor+= CRMS(Continous Radiation

t
o
2
rl
o
ot
2
il
-
e
ol
=
M
=
[-4 U
O

MINADC 239 FQ EAsivUs A4y &3y EgfAE @R . &
g3 ETlA 24L& CRMS® Monitor ©f 9ol 7=

2Aol7] we] o] BEEL ANZoR ki =S

CRMSE: @E Ald #4855 ﬂoﬂ ping-pong’ 71%& AL§@th o
W AHgstel PCE 7H Aol ASE ~MERS Asty wE MCAE
G SAEUL ASEN. CRUSS F R dFres sMEYE A5t

=
O
il
M
1%
_O‘l‘,
rr
P
i
@
=7
=
%
o
i
L)
r o
wn
(o)
(@)
a
=
Q
)
)
A
kW)
=
S
wn
c
=)
w0
o,
i

Monitor:= ROI9] 47} 1% ¢t 5715+ CRMSZ 7|th€lt}l. Monitors 5
ROI Aol A 7}&E9 &5 stue] dlolE ¥XERZ FHF 3

Monitor?} HVC A]2~HEl& CRMSel H|s}o] 9-HdHo] vt} o] A& CRMS7F
A7kl weE Few #glo]y] wEolth. CRMSE MINIADC A2 Algbe] ok
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30% & 423 HVC ¢ Monitor = SlIEHE <ol& AHzldch EgAe &
g5 9ef 7z 5 ROIE= HlL 34 gte & WA g7t 75 shoh

MiniADC= HlolH ] 7x1d& A3 AdF 57/0= S ROI o, &
He A v Add ROL = v 2o

A 1 ROI #1 (U235), 212 2 @ ROI #2 (Cs137), =g 3: ROI #3 (U238),
A 4 ROI #4 (Gross Counts), #|'d 5 : Scaler, #|'2 6 : Ratio #1(xd_1/}
U 3), 21E 7 : Ratio #2 (MEd_2/x12_3

Monitori= ®lo]E Aol 7MY & vl A AW, & A4S TASHA
Bi He Al & JIHHE  Hn JIHHEES MICol AF7]E
BBM(Battery Backed-up Memory) < H]-$7] 93] 2 A 71t}

(3) MiniADC A #|

MiniADC= 5709 H =(Master processor, ADC H®.= low/high voltage,
power-supply 2=, Amp HE=)Z FA 5o vk Nal AE7]+= MiniADC g
dio] AALH v}E F=7]E master processor X E=2] scaler input o AZ
gt} @ Algld XE 12 949 XE 52 [LON % dZd 4ol uepA
= MICH AH dZAst7] Y Abe¥Eth 28)a I/O BE=3= master processor

Hof| ¢ AUXPORTS A=t}

JE

MiniADCe] setrH & dAst7I 9= SETUP Z=Ia3s ARS-shH),
AAW2A L 9600 baud, 8 data bit, 1 stop bit, flow None, parity none ©|T}. 3
S MiniADColl #<38HA ¥ Monitor =2 597} &4, ‘END’ H# &
Pt Setup =R HEtEo] oy detujHE MAT F Ao ABLE F
MiniGRAND®}F #Zo] Reset =91AE Felof A7} GdHor 547
T ol A= MiniADCE o} A Abdsle #A|E o7 Fush % & gl

LA

3. ISR/AMSR

ISR(Intelligent Shift Register) = operation controlS A ¥3t= A Hdlo
itk e Alole Algd REE Fsto] ofF FHarHl o8 Faqdnh Aols
gFeu B S ¢l 23 Hloly HS5S AR FA] 22 HolHE A %s7]

3 W o] S Algdltl.  ISRY A Y¥ = WHo] setE operation modeol| A 3
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% a1, Monitor Mode, PSR Mode, JSR Mode 2] 37}4 mode & %%t}
— Monitor Mode

Monitor Mode®l 4] ISR Monitor Z21W L dA&A o7 HolHE FHE
battery backed-up W Egld] A Asct 18la EA ZTES AHE Aosta
Algd XEZHE FAE HHEol5 93ttt Monitor Mode:® <

9 Fao Rrolt)
- PSR Mode

PSR modeol 4] ISR Monitor =182 PSR shift register® %z$&
3kt PSR Mode & attended operation, shift register 5 A4 5& o 5+
t}. T3 PSR Mode= BEYE $F A7 57] H4E A shal, health dlolE 4

2 93 Aol mE £998 A
- JSR-12 Mode

JSR-12 mode°ll /] ISR Monitor 2~ =132 JSR-12 shift register %<

813ttt JSR-12 mode: 7]1F AZE9|o]9to] AdHUAS A A3t}

7zt Beol Wi el mwnds ek @A FEshE Shift Registers
Canberra®l JSR-14¢9t ORTEC®] AMSR-150 Xk@e] glown ¥ 17&
AMSR-150¢] Apzlojtt. @Al LANLOI A= AMSR-150< F& A&3ta glt)

19 17. AMSR
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4. ILON

(1) ILON 7§ &

ILON(Intelligent Local Node)©= WA REUYEH A|2gd ALE-E &= A5V
AAdst= T4 Aulojth ILONS Abgste] 123 4+ e Avl= PCE X
| =71, AA, Zhelgkoltk, 3k ILON & GPS$ #& Fxe] A7k A&
o] &3to] A"l HXE A 7F-%7]3}(time-synchronize) & < ¢t} ILONS

AZ719F PC Alololl AlE]ld HoHE Asste 84 =

il

i oo
[«
o
&
N

e
%

kR
ro

apol g dlo|EE s, x| Apole] FIiEE Aol dagle] thdg
55 dAS $ At} =59 MiniADCHY MiniGRANDS] Alg]d dlo]g
= MICol d&e wf ILONS AAA F4alo] o] FolAw, AZF7]1e] Al
22 [LONS &Fste] 7tvlgts EEA A 5 Advk 19 18

< LANLe] 7hate] AR5 ILON Apxlo]t,

o2t
)
fl
o

19 18. ILON

(2) ILON A}-&

ILONZ Algd EES PC-ILON Algld Alol&< o83t MIC 2 A2
W, ILON 3re] 42 HA twisted Nz Alo]E&ES AFEET 27 19, oA
2ol Z+ AZ7]= ILONY Algd L2 ZAH dA4dxHy, Zk A=7]= ILONS
soto] HelHE $Al & o vk 2 ILONZE HlojE e F4ls &471 9]
M= ICtg AZEH S AFESto] ILON 14 Al=glo g FAdstofof gty o1

_22_



¥ 20. & ILON= Node HE =2 F83Fo] A|2®l A48 3 oo|r}. 2} ILON2

g B

=

w2} ICfg Z 2 1ol A

input, Binary output, Event Logger, Failover & 2.& %3t

Node6

Event Logger

/_J)( door switch
01

KO

Node2

€
serial

Collect/Configure

Noded

Master timer

A=7], Collect, Master Timer Binary

F g

MiniGRAND3

monitor

0 event

Instrument, binary

i 0 event

1 time-sync I ﬁ

input, binary output

detectors

1 time-sync

- motion
Binary input
Neodell
camera serial
Node 22
LON Network
serial
Node 21
Instrument, binary
input, binary output
Nodel01 UFrigger 1 time-sync
Binary output
4trigger | 2 trigger S

—
Jtime-sync

camera

floodlight

1% 19, ILON9] AR 4
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1181k ade - node 39.iln - ILON Configurator A& 10| x|
File “iew Mode operations Uty Help

D] @|we|m| &|3] S| 2]

MHode cfq file | MHode # | |nztrument | Caollect | Binary In | Binary Out | Fecorder | Tirner | F ailover | Seal |
Mulbi-Callect - node 2 2 *,

GPS - node 4 4 b
test node B h ® S

Contral n3 9 * S

GRAMDZ - node 11 11 b3 * b3

GRAMDZ - node 12 12 * s *

GRANDZ - hode 12 13 S b S

MinGRAMDZ - node 14 14 k3 S k3

MinGRAND - node 15 15 * kS *

Agency BM-350 node 23 23 S * S

1k adc - node 36 36 k3 kS k3

1k adec - node 37 37 * *, *

1k adc - node 38 aa b3 # b3

1k adc - node 39 39 * *

1k adc - node 40 40 b b

camera &-1 - node 71 i1 k3

camera.J-2 - node 72 72 *

camera E-3- node 73 i3 b3

camera H-4 - node 74 7 k3

camera 3-5 - node 75 i b

camera C-6 - node 7R 7h b3

camera B-7 - hode 77 i *

camera F.-2 - node 78 a b

camera F-3 - node 79 s k3

camera 0-10 - node 80 a0 *

camera L-11 - node 21 a1 b3

N o]
Ready o

29 20. ILON Setup

5. DCM

Canberraol| Al #uj¥ = 1821, ¥ 7S ALIS(AIl One System) 7HW g+ &
Ao A siEelal TAEA7F 153ke] b 2X] Fofol]l AR&stal vk Al=® G4
2 Digital Camara Module DCM-14, PC-Card, CCD 7Z}4 2}, Li-ion Battery =
o|Foy Xtk DCM-14%= PC-Card¢t 7 &4 2L ##H dolHE #A4so.

DCM-14¢] 4 &= 7= PC-Card® MByte & 6071 ¥74= AL 5 A
o

3+ block diagra
PCZ AF3sl7] 93 2z E o7} DCMPoll Polling 2131 o]t}. o] DCMPoll
Polling Z=ZI32 PCe Algld &4 YXEE A&ste=d 11723 9 o]
DCM-14¢l Q)= party-line port7} $lofoF gt} 12831 RS-232 to RS-485 714
E]i= DCM-14 party-line = PCe} 1Z317] 98] 27¥dt.  DCM-14& 9 &

S
j'i_ll
ol
o
f
2
N
=
-
O
=
=
10
igo)
%
O
8
o,
frt
4
a
X
o3
it}
o2
ox
[o
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o] EYA AFE TS F 3lon, oo me EAE I4S AAst dA)
ALISZ}H 2} Canberraoll Al 94 Review AZE o9} A AW3s a7t 3
[e)

ME i glo] QbR ool Aubdow AlgelAE a glvh

8 21, ALIS Zh9 g

Stanged Standard
ElA or CCIR Tnterf.
Video ntertace
! RS483
A Video Scene Image
. Change .
Memory : Compression
D Detection
PCMCTIA
Authentication Memorv Encryvption
Card
Power
Management
DIGITAL CAMERAMODULE 14

a9 22. DCM Bolck Diagram
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PC DCM 14

l I Mz - . _

RS~239 RS«!IBS

19 230 ALIS Zhelel Al 2-E)

IV. UNARM System Software

1. Multi-Instrument Collect

(1) MIC 7 &

Multi-Instrument Collect (MIC) += o2] FXZHH Ho|HE FAo= HS
slo]l A Ast7] el AEEAT Ho 3078 AEY EAeR 507 AZVE AF
3 o w3 MICE 8" dolHE 9oF A Ao A & 4 Atk

MICS &g QoA 7 EooA Hidet HE 27 (multi-tasking)
s Ve e8EY. Teade 1) £ os)e ILONS Ede 48
AZ719 dHelHE ol &gt} HolH 82 849 Tdo] s WA #AF
Zola A& o7 o]Fo]xtrt  Multi-Program Startup Service (MPSS)
MIC o] s&atA &+ AS HAASIAS W As4o=2 MICE w3t L&
o1 = AZ79 1Y 992 e gz sl= taze AAHETh F

P o g AEnh gk MICS UPSE A st

el ofgh Hely E4& Ao & drh. Bx AY Zaad XicXfer

= Z

|,
= MICo] 43 FdS & Aaddd Absdoz dFsts 7os 2hal ok

rr

—

[k

rlo

MICO 755 T 7= 2] Bx Zzrade] vk 0|59 7 22+

MICAIA B8k Ao] ohujet AWy Lz agoz Baa,

- Multi-Program Startup Service
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YES NT AMH2 $8&o=2 MIC Z29o] FHEAS of MPSS+ ol &
(3]

s o2 Asta, 290 glo] MIC Z=2aE Ahs o= A FA 7o
- MicXfer

%S NT 49 sz ma) 449 A4 FA5e 54
A% Qe BAsE 7ol Hele] 2 =

Efar 29 o& PC 7} 2 5 vk =3 A4 39

- Tracker

MICeo] HUl&= Al=7]9] Are] A H(state of health information; SOH) & =
UHE & F e 95F S8 Z=2ado|td, BE trackeres UEYIZ AZF

¥ 9A Az dig MIC 339 4RE g2 & + gt

- Dump
MICZ o]zl dHoly TdS Adgitt webs APE o)zl dHeoly 3d&

)
32
ftlo
R=)
J{m
o,
aul
w0
o
ACH
1o
o
mO
o
)
offt
R}
o
fru
)
o
rlr
(o,
=8
o

O>~l
rlo
—
(@]
e
ol
rlo
(O8]
(@]

o,
i)
.
o
i
o
o
o
%0
o
i)
&
me
rlo

- EZ-Copy

b B oY &2 %Y UAELE B2 54 JdEdR 39S BAG
W AEEE YRS ¢4 T2l

(2) MIC &%

HE& MICS MPSSel &) AsAor FahdArt Ag MIC Z2IHE 53
A7171 918l = AE7]el gk AA HA-HS AH ks, 4 7
ol ILON HEY A 3] B4 YE 2 Z2eFS sty 7t A =7 st

=
s AA4gn. dAel 2y ZzradS FYPAIIH

qAe WA FA

HJ
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. 7 AZ71S MICHe] Ade] AgAold w0 u
A e 7 A% MES TR o AZ

F 9

)

3
lo
fru
=5

Y
A ARE @

7t AS71= MICel 9fs] »d& sk, 8 °ME(CEV), 45 ((PFM),
Hlolgle] 37b+] &7 dtdo] @xE 7oz Azl el wet

MiniGRAND+ BID, AMSRS ISR, MiniADCE MCA %2 91 wrE=t)
o]

825 = MIC 22039 AR Hx 219
(e}

= ader dA Zrad sPade A 49 2+ 3

. - West Pit

% 24 MIC 2219 3
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«<—RS-232 Serial “<—>Anuto Run & Restart
+«—JLON Network

19 25 MIC 2219 F2 %A
2. Radiation Review

Radiation Review X273 MIC Z=Z oA AA3s MiniGRANDS]
BID, MiniADC®|] MAC, AMSR®| BSR #d& Abgerh =238 Sty
g HAdS o] 74 AdelA e vagks Fa w3 agEzFow HoHE &
Algtt}, 1926, & Radiation Review®l A] tlo] el wo]
2o Q= HolHE HoFr. V|H vE SAHSEE oAy A5V WA b
o|E| & dlite] dHloly Ho]xg TP A dhaL
data, out of order data, AC power’} 54 AALE oo,
e Hof 1070 Ad e Ak WA 9] Wk 2R 5o dlelH e

[k 59 71FE° AUt

>
ofo
i,

[
)
i)

Sv
U
o
t

N
)
2
rlo
=
O

Z
Lo
i
o,
2
w0
2.
=]
i
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= Radwsion Review: Data Giaph

- =] W 1T U NP [Poas-ia Tos =
[=]
[_'.-. - | PLAS- 14 Rlesks -
Egpe 7 [PCA5-14 Motion Diechon =]
E = r’ PLAS-TE Tolals -
T s AL SLUAL S0 A - B Tola
r:.. = I PCAS-18 Fesk |-
EE " RIC N PCAS- 18 Moticn Dascton 1B
e [ -4 7 [Pras-4a Totals =]
ne Y P [Feasah Fes -]
grﬂ: | PTas 44 Motion Disection =]
ég I W PCAS 4B Tolak =
|'.;
E=
25
is
=
T
=R
[ 45 —
ﬂ:a
-!..-.-_,_-.
83 ==
e Viewe[1 dsy =] [142)
::"2 E'rw-l.nl Mot |7 3100
E_JE"_'_-' nglﬂ_[ ﬂ
Be F giso Scale Dusing Zoom
BT | Dsp Begn 5702260411
a I |
'_-_3 '?:r_ e — | 'R r Mk [ Evert Detads
< 97.02, 26 07,3456 702,26 19. 3456 -

Cursor: PCAS-4A Totals, X=87 02 26 135919 Y=40F - [ o
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19 26. Radiation Review 2] 13 3EA|

3. Digital Video Review

Digital Video Review(DVR)< ALIS UlX€¥ siuete] <& H5HE yxd
Y e 94 ode w2 §o|sHA review 7] §13 =z ot} uwhaEkA
AbEAbE DVR Z RIS AbEste] dste e &9A4 248 5+ X
DVRel A thE Review HolEH ZEa9 oz Hg & +% Y} HH L Ao ¥
d2 VCRe o8 7]%F play forward, play reverse, stop, &3 H|==3%h &
Aegtt 18a 54 4 SAHeE ZAstaL 94 58S =4S +
H, SERA O 2GS review & F Uvh ZEIOY YRS 1y 279

HE e Aol B Yo ®A B s,

F

r£‘

¥ L
o o

m
-
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- GemView 1.5 - Vide

1997/04/15 16:28:56

- NS E3
File Toolz |mage Help
= Ml_ Dizplay Mewest Image iWEstHeactDr Fit :_l
Unit: &1 =«
&= Flaying
« | STl J_ 1] _> |/ & Read
[ e, S5 @ Zoomed
I — :
Slow «f bl Fast Continuous
bl atching
) e - e S ] & Fepeating

990426 [10:25:32000 <= |99.04.26 |10:25:32.000
| |

29 27. Digital Video Review

4. Operation Review

Operation Review+ Ho]E He|= 19 283 o] @ atol] 3t ojulE A

HE ¥AstE Z2adolt, BAIHE AR dHolHE s fdEzy
H4dS gt 22 AR E 54 FES 2T 5 A, HolE Y
S YEE ot &l 54 ¥ 9 g vE2W DVR ZEafo R d3H o
G FdE BoFrh. HAIEE WSS ALE HHo 9@A FHstolof gt
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#3 lsotopic | B3
éﬁ‘ | g;;wa_ AR

I 3
F0:00.000 I!Q?.ﬂl.ﬂ‘s 11:32:00.000 ARCODOD nwn b

| 1997.01.05 - 11:36:00

123456781236
123670123 6

195701 0% - 12:01:00.000 1997.01.05 - l?ﬂ?nl.lnn ABCODID BW 12345678123 G

ootz UNIGADING PIT B STOMAGE 1997.01.05 - 12:02:00.000 1997.01.05 - 12:07-00.000 ABCO011 EWR\‘\ 1234567R.123 &
0013 UNLOADING PIT A STOPAGE A In 1997.01.05 - 12:07:00.000 1397.01.05 - 1Z:08:00.000 ABCO01Z  BWR 12345670121 G Nane
UNLOADING PIT A STORAGE A In 1997.01.05 - 12:00:00.000 1997.01.05 - 12:11:00.000 ABCANI AWRA

None

g LN DADENG PIT A STORAGE A In 1997.07.05- 121 i AMN ARCOATA

19 28. Operation Review

5. Integrated Review

IR(Integrated Review)
S)E 19 2994} ol

operation

9ol web o

ol 5},

R A

SRR
a9 30, oM

2°|

e o

SRR

e

2 opsof
glo]E =

e

g o] & (ALA,
ERstel sl o R mel Fi
ER LIS

5151 7] 7}

Review 22713

(Radiation Review, Operation Review, TLR Review, Digital Video Review

Integrated Review - Reconciliation table

Fakol G5 el

= A~
3k 4 Qi)

Fe Tae Took Hep
el iawl ﬁreen] Gray\m_J Irrspedaﬂecumile | Uneoociedcels 3279
: e — :
lndesck RiOL SlaﬁDMme leredmn E@j@oé gmﬂijm: s Dirgginnl_'__sntan;{: ime EImInEI
jooo1 |R R R 1997.01.06-06:14:39 In 231 1997.01.06 - 00:14:00 In 11997.01.06 - 00:14:48.20 None
0002 R R R 1997.01.06-08:29:54 In 23.4 1997.01.06 - 00:30:00 In 1997.01.06 - 00:30:04.07 None
0003 1P IP 1997.01.06- 00:45:08 In 233 1997.01.06 - 00:45:18.09 Inspecior Reconciled.
0004 IR 1897.01.07 - 00:45:00 In Incorrect Date Recorded.
0005 R R R 1997.01.06-01:00:23 In 23.2 1997.51.06 - 01:00:00 In 1997.01.06 - 01:00:32.13 | Nonc
0006 R R R 1997.01.06-01:15:37 In 229 1897.01.06 - 01:15:00 In 1997.01.06 - D1:15:47.07 |None
0007 R R R 1997.01.06-01:30:52 In 23.4 1997.01.06 - 01:31:00 In 11997.01.06 - 01:31:01.19 None
a0o8 P P 1997.01.06-01:46:06 In 222 1997.01.06 - 01:46:15.26 Missing Operator Data?
00039 R R R 1997.01.06-02:01:21 In 232 1997.01.06 - 02:01:00 In 1997.01.06 - D2:01:31.14 None
0010 R R R 1997.01.06-02:16:36 In 211 1997.01.06 - 02:16:08 In 1997.01.06 - 02:16:45.19 None
0011 R R R 1997.01.05-02:31:50 In 23.4 1997.01.06 - 02:32:00 In 1997.01.06 - 02:31:59.29 | None
a1z v 1997.01.06 - 02:47:05 In Eng ; Only Radiation Detected!
|0DI3 R R R :02:  1887.01.06-03:02:000n ___ 1987.01.05- 03:02:26.26 TS
a4 R 1 © 1997.01.06- 03717:00 In 1997.01.06-03:17:41.26 None
115 R 1907 01.06 - 03: 33’ 26 n 1997.01.05 - 03:3 > Hone

29 29. Integrated Review
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Integrated Review

(Summary of all data)

R s

Operator Review

Radiation Review : ;
(Operator declarations) |

(NDA data)

| (Analog & Digital) |22

V. UNARM A]2~# Upgrade
1. A" 7l

o]

LANLE 200640 etdFao] masta gl sl2a
=UEYs7] 918 C155

<= ERSipe | =
= =
719l &8 tolo} e ¥ 31 ¥ Zow A8FH A|xHl FAE9 EF
o 2ok
- miniMCA

HElyl whrEE = &2 U235, U238, Csl37 #S =AY #HE=7+&
BICRON CORP¢] Sodium Iodide Scintillation & A}-&3}4t}.

- AMSR

Aol ABAZREH o= ZAAE =437 98 AMSRE AH&stg e
U & Ao = MiniGRANDZ tha|stgch. A% 7% He3 HHE Ab&540)
- Video Camera/Video DataBrick

94 ZhlElE DCM-4 285 A 2"S Abgstdom, 44 AR = RS-485 to

%o
RS-232C AW EE A * Video Databrick&. & & ¥t}

- Collect Computer
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MIC Z&27130o] &85+ Collect Computers WEYAE E3o] MiniADC
¢} MiniGRAND=Z #H &2 =74 dolHE 4Alstal, Video Databrick &
2 FBEH o9 3ds v 23 ojWlE WAAl HlE = ¥ 7] (Barcode

Reader)& &3 A&7 ARE UESAE Foto] FAg

.

- Review Computer
Collect Computer®] MIC2 #5719 dlo]E ¢} operation Hlo]E 2 34 3}
155 Review Computerd] #A<%3%ttl. Review Computer AF8-A+= UNARM A

AXZEY O E ALY o]5 HHE Review SHU},

o

il

>
e

- ILON

Zt AZ7)¢ vjv) o Zhelg 2 Collect Computers 243817 98] ILONS A}
439t 7 ILON 2 twisted cable® AZ3sIH, ICfg =2 AA 23]A
ILONS 212]3l7] 93 Node HE = v o] A3

%

ILON 35 : MiniADC <14
ILON 24 : MiniGRAND 14
ILON 102 : Video Camera <4
ILON 9 : Door 229z 14
ILON 3 : Collect Computer 172
ILON 10 : Collect Computer <12

%

¥

24

¥*

*

*

ILON 10 Collect Computere] A|&=®l AJ7FS HUEH Al2®lo] A|7to=g
71871918 AREE Rith ILONe| dish AALS ICfg Z213s ALgetn, 2z

7l wheh 19 32 9 o] AAE A

- HES A

E o R AAdHE gFHE AMESHA %1, 5HHSE 85 close Y
ET A~€S ARgsdtl. wElA Collect Computer = 192.168.1.3 address,
Video Databrick = 192.168.1.4 address, 1z 31 Review Computer +=
192.168.1.5 address = A3ttt AF&% d]= NETGEAR ¢ Fast Ethernet

Switch (FS308) o]t}
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Integrated Unattended Remote Monitoring Demonstration:

Twisted pair

| MCA |—| ILON '—“—
|
[ T I
Sample
____/'

Serial

Collect Video
Computer Databrick

Video Camarai ILON l—--——

| Ethernet

Review ki —
Computer

1% 31. LANL C155 Demo ®UYE# A]~H

RS-485

ICfg - 1.55.1.0/(disconnected)

File “iew MNode operations  Utility  Help

ol=la] @ wiwR| ol5] &%)

Mode cfg file | Mode #| Instrument | Callect| Binary In| Binary Out| Logger | Timer | Failover | Seal | |
adc3s 35 * ks ks

binaryg 9 * kS

collectd 3 ® * kS

dern 102 102 # #

rmgzd 24 # # #

rmt10 10 b

198 32, ICfg Z2 13 93k [LON A A

AAA B
Video Databricks 714
Collect Computer®] 3= tl2== Y& c\DataOriginal\Image\Camera2 ol
A, w3 FrIHoR A5 GATYE 22 A oR e

7t AZ717F #E3 dHolg+= Collect Computere] 3st= tjA= tldEg
c\DataOriginal\RadData ©l 7z} AZ7|¥ =z FEao Ixd=z gt A

 otd 1

7 EtE B A
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ol59] dHolHE Mic.iniel A A3 wle} o] EZ-COPY EEol| <3|
D:\DataRealtime\Images\Achive\Camera?2 ¢} \raddata TI#EZZE EHAlFETh =1
glaL o] f#AEZ 9 do]E &= MicXfere]l ¢ & Review Computer® HEH Tt E
27 Az 7F WA Collect Computerol A A &¥ 3 o] Review Computer”7}t
A AEEE A2 o 28]y o]t}

Collect Computerd]l A&H dHole = IAER hxH o] AHAHTE Review
Computer 2 HAFH dlolH+ dA Alzte] AvH 3US DELFI o o AhA
122 &lo] st= tjaze s ¢kslel gt @Al Collect Computer ¢ 3+
FAlete I Ee = v 2o

Olt

mlo

D:A\DataRealtime\Images\Archive\Camera2
\op
\raddata\ADC32
\Event3
\Mg24

3. A 2~®l Upgrade

(1) A)2=¥l Upgrade 7§ &

a9 31, olAet #Zo] LANLS] UNARM dl®E A]2~®2 Canberra © ALIS
7hletE ARt aeu Al2"e] dA A A= FhHet 74l YR vt
o], Collect ComputerZ 3434 HU7] f8iA s EEe] £ZEY o7 2
stal B8k Computer 98-S 3= Video Databric ©] ZQ35lth & Al~d:
ot Aok ol¥ ZAE siAsty] f18) AXIS IP 7hl 2HAXIS 2420)5 At
gto] Al 2®lS w8t shal Upgrade &FSAU.
AXIP IP ZHilgh= Y EHAE &t A LdS 7413
E Z3H 9F EYA AsE B F donz JE A

op FO

of
)

S 9, /0 ¥E
°

ol 22 7T

mlo
l> i

A8 7F vk 19 332 N4l Upgrade Al2=H19] &5 tho]olo]t,

7= Al gk Abolf ALIS Zheielr WAl IP ZhHidk= /\}33}3, Fof 2
1 x] 9] Eﬂﬂ A&+ ILON node3 ¢ Binary out 0HS EA FAHES &
Aotk Tk ojn Eof ~9x¢] JHNITE FASH] fg Bmary input =

ICfg =z oA AAstch

IP 7Hve}7t HE3S 94 9de YEYAE £33 Collect Computerd 3
E YA jpg FYE AFH i, Review Computerd] ZFEojoF gt} o]
23] Collect Computer®] st= tyAa=oE= HEe C\CSData UHEEZHE s

Ol
-

i
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31, Review Computer?] 3t= tlxzol= Di\lmages HHEZES WHEQY. 2
23l MicXfer.ini ¢ jpg W& vh&3 #Zol FA3FATH

[JPGI

CONTROL=SECOND
DATEYEAR=2000

DATEMONTH=6

DATEDAY=1

TIMEHOURS=6

TIMEMINUTES=30
TIMESECONDS=30
DAYOFWEEK=0

FILESPEC=*.JPG

DOSUB=Y

DOZIP=YN

PREVIOUS=18 Mar 2009 09:10:48
NEXT=18 Mar 2009 09:11:18
SOURCEDIR1=c:\dataoriginal\images
DESTINDIR1=c:\datarealtime\images\Archive\
SOURCEDIR2=C:\CSData
DESTINDIR2=\\192.168.1.5\images
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Integrated Unattended Remote Monitoring Demonstration

Twisted pair
ILON
g
Door $/W !/ ——| MiniGRAND |— ILON | —
| He-3D 33
Barcode Reader — MiniADC ILON [—
SodiD 24
ILON ILON Sample TS '
B 10 IP Camera I |L9N —
| - S |
Coml Comd
Collect Network Switch
Computer Ethernet
UPS
Review
UPS
Computer

19 33. LANL UNARM A] 2~ Upgrade
(2) A 2~®l Upgrade & ZE ¢
- 1P 7hvile} G 9t

Collect Computer?] G4 784 Zaz a2 [P 71vgE HEYIE Z3) 3
s, @ Wyl e MEYE 7S A2 AAstolop gtk o w3k o]
WEZE dAsHA] S v 9 BAH ZEa9E 5Evt s 7”45}04
Collect Computer®] C\CSData tl@E g o] Uz At} AFEH= 94 I
A2 WA At NS V|FoR wrEo U dF 59 20099 02€ 17%
09A] 46+ 10xo A hd, “2009_02_17_09_46_10N.jpg” o] TEAA
AET o714 3l ol T N o onl= EgAC g 7Y dF 5o 7
20009_02_17_12_56_50T.jpg" L 2 &E3t7] $18 Aot

A M TEaWE JLON node3 EHE Egl7] 2352 whe=g),
3 = a4 ghv ek Digital Input statusE 932 wd EgA Alsrt oA
=7F A A ste] A Asto]of vt Fhw|Eke] Digital Input statusE 7] 9
3] Internet Transfer Control 6.0 < AF&3lHTE 18lal EEA AT A 3L A

2%

4
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2}

o

rlo
o
P
=
Au)
m
A
M,
>,
fol
)
ofN
il
il
R=)
N
N
-
o2t
it}
)

- Review ZZ 1%

Collect Computerol 4] €%+ MIC Z21228 7 Al=7]9 dHolg £44
S RYEYsla, Review Computerol] dHlolg wdx A udS wujsF=u
Review Computer= 21" 39S Review 2ZZI13(Radiation Review,
Operation Review, Video Review, Integrated Review) S 2 Review 3%t} 13 d]
IP 7HH b7 A jpg AT LL 7]F Review Z 21 A= Formate] &
HAl ¢S F7F sith wWetA 4 TdS ¢ dHolyH 3dS ¢o] HoE F
A= M EL Review 21 o] 2 Q3lr},

A ZE Review ZZ2 1L 7]E9] Review Z213o] F2 7|5ES
shal B3k Hit S R4Sl E S Visual Basic 6.0 AF8-3ko] 7Esld o

AFEAF7E Review Z 23S AddstH WA 17l 340 ¢ o] e Review
g AREFH 7 MEA Review & del gk JH7F st Hof 3 1
2131 AFEA7E Reviews X1t 1935, ¢ o] 7] <l Review Z=1H
o] Display ©] ¥t} Review & 3deo rfeaEwg = AAT npel 7o)
D:\Images °|H, HeEEZ 9 dFdudsc] g2E stHd AT QEEE 2
2~E 3lHol 449 gde g gAo] Preview Area 3t EAIFHEE 54
o 94 EA] Bt LANLO Al H wfio] Moz ﬂﬂlff}‘ﬁi‘ﬂr. 1
o] Review 3}We F8 5AL 433 o

—

LS
=]

Fe

Review Information

Review Dir @ emages
“‘/t Before Review Date:  2009-

02-10-10-17-24  Files From 2009_02_09_10_15_51M.jpg To 2009_02_10_10_05_51M.jpg 287
Before Review Date: 2009-02-12-12-42-56  Files From 2009_02_10_10_10_51M.jpg To 2009_02_12_12_32_25M.jpg BI6
Before Review Date! 2009-02-13-15-52-85  Files From 2009_02_12_12_37_25M,jpg To 2009_02_13_15_26_10M,jpg 351
Before Review Date: 2009-02-13-15-56-29  Files From 2009_02_12_12_37_26M.jpg To 200902 13_15_51_100M.jpg 356
Before Review Date: 2009-02-17-09-52-43  Files From 2009_.02_13_15_56_10M,jpg To 2009_02_17_09_41_10M,jpg 107

Mew files Murnber = 804

There are new files for review, Review for New files 7

19 34. Review ZH FEA|
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& LaNL C155 Monitoring Image Yiewer : Today is 18 March 2009 X

Select Path of Image Preview Area
= k3 Tue Feb 17

=

N | A

T

il i
200907~ WET!DQ

1pg s
W ’ r
Display Set Interval = Wimagest2005_02_17_09_%_100.Jpg Taotals [ 804 Mow [ 1 0H25:55PM
_ Display Display Set Time
Fast Slow 0 b Dizplay Set Date _ Display First Date
Preview Image Trigger Image s =
pisp\lay Interval L Display Last Date
e |
< - > Pause <« | - | > e Pause
End . .
epeating Cl " Repeating « MNorepeating
R i Ei Ri i N i

Data
Display

Print Image

19 35. Review 27] 34

* Select Path Image

AF8A7F Review & of®] st sl i &< A =9 & 5 lon, 9
st 9 3dY S ZF938H Preview Areadll A wl= &<l & 4 it}

* Display Set Interval

Ad&oz g FdS Review & wf 34U Apole] AJ7hE

(2
ol
ro
v}

* Display

Display &}® o= 'Preview Image’ ¢} 'Trigger Image’ 27}# Display A ¥

2t} Preview ImageE A ®3}H Review List o v L& A 114

S HAAETE Event 7F §l& Normal 3H¥ 2 31 A% 774 o] 5#o]1 Event

7F = Trigger Y& 5xolBE ol Y Atolo] AF A|7HES HAlste] H

o] = FdS g2l & =7} A} 183l Trigger Image & A ®3H Event”}
g7 G TURESE Review & F vk ol 2714 7e& 7€

Review T2 oAM= gl= 7soz AgsiA AHEE 5 U

o

T
3
oz
o
Im
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Step Forward, ¢4 Forward, Reverse Step Forward, Reverse %
Forward 3 A9} ¥HE-(Repeating) 715 52 71 Review Z 2133 Fdsir}

* Preview Area

g g2E oA AEE gdel J4dS HolEr. sdo] Event 7F §l
+ Normal 39 Z$-ol= X A 49 Preview Area©l Display % A 9H
EgA 99d Aol Di\DataRealTime\op © & operator.txt LS ¢lo]
AT G e AEE ¥ 36. oAt o] G el BAEHES 3§13

gl

Select Path of Image Preview Area —

EE: | Tue Febi 1 7 10 46:54 2009-02-17 10:35:43)] N551108 | Check Out~ Richard = PuMT54 | Parker's Lab
——— = ™ — L

dat

&

2009_02_17_09_46_10M.jpg P

2008_02_17_10_35_10T.jpg ad
Review Files
2009 02_17_09_46_T0N jpa -

2009_02_17_10_36_10T.jpg i I
- -_ _/ &
Display Set Interval | g:WimagesW2008_02_17_10_36_D5T.jpa Total: T Now 06:1%:37 FM
J— Display Display Set Time

Fast

Slow [~ Preview Image [ Trigger Image [ Display Set Date _Time _
Desey ionaline |

G | [ I | e < | [P e |
End .
" Repeating o Morepeating " FRepeating o Morepeating

Frint Image: [” Data Display

19 36. Reviewoll 4] Operation X %A

Operator.txt 342 ofge} o] Event E&/AI7F Al5W, vlZ= o, Action,
AREAE o] &) AR Fi, 1A, vrES] AH som AAgEH
23/10/2008 16:48:46, "Q2-40", "NS51458", "Check In”, "No One”, "U", "SNM Safe”
J/'SUCCESS”
24/10/2008 13:37:23, "Q2-40", "NS51458”", "Check Out”, "John Claassen”, "U”, "Bldg. 2
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Parking Lot” ,"SUCCESS”

olu) WA dole] Sde sibel BUR Event 7k Lol wf vir} )%
Heh,

* Display Set Time
Display $tH#} Aoz Yot Ate] HdES H2E 3Y s A
A8t 8 4 9tk 7leF ®A] 7152 Display Wz 2T},

* Data Display
Review A A W T 5 stdel| 9l Data Display € Al=std 17 37,
¥} o]l Review 3tW g 5o 574 dloly g3 127} Display % .

' ANL C155 Monitoring Image Viewer : Today is 17 March 2009 § 2 ]

Select Path of Image Preview Area - —
=g - Tue Feb 1

ETD \‘\ \ MNul NuZ2 Hu3 Gal
S — Sy, it T o

2009-02-17 09:46:35 82 0,0 0.0

20090217 094725 8 0 O 0.0
| U235 Cs137 U238
20099 09 41 34 58
2009-02-17 09:46:33 43 24 52
2

17 0346 17 10:46 J

- =
Display Set Interval | g:MmagesW2009_02_17_09_45_10N.jpa Totals [ o 06:25:25 PM
I —— Display Display Set Time
Fast
Slow [~ Pieview Image [~ Trigger Image [~ Display Set Date Time _
Display Interval (ms) — |EEE Y |

- | -« | > . ‘ IRares - | R | ‘ » > | Pause |

" Fepeating {+ Morepeating

End
" Repeating {* Morepeating

Print Image: | ¥ Data Display
719 37. Review®| Graph %A $HH

=4 dolHE 97|¥sidE MiniGRANDO 2|3 BID 33 MiniADCO
o] MAC % Event Aol 213 BNY 3¢S ¢lojoF gt} WA BID 39
45 AHEd 933 2o 39U Recordlol Header size, Version, Station

o
S
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ID, Year, Month, Day ©] ¥A]% i, Record? o= =AY
o] Neutron #¥ 22199 Gamma ¥} Sigma #S S F A FHILS
19529 19 1¥9< 7122 Julian timelo 2 W 3kE o] 9t

File Name: 24J2GA00.BID
Header
Size of Header: 69
Version: 2004
Station ID: 24

Year: 9
Month: 2
Day: 16

unused2: 2009
1802822421 02 95.000000  0.000000  0.000000  0.000000 88.300003  1.019000 95.000000 50
1802822471 02 89.000000  0.000000  0.000000  0.000000 88.500000  0.000000 88.300003 50
1802822521 02 78.000000  0.000000  0.000000  0.000000 88.400002  0.000000 88.400002 50
1802822571 02 94.000000  0.000000  0.000000  0.000000 88.300003  0.000000 88.300003 50

)

£

2 Review ZE 1A= 3709 Neutron?} Gamma Fto] dlo]g Uy =
A HolHE HAd st G sdo] AAHE Ao dAstE @S

=<
%ol =4 dlol¥ 7} ¥4 Display ¥%=5 3%

o

R

vl

fig

L

MiniADCell 23t MAC binary dlol¥ 3dL 33 o] 2702 Record &
o]Fo]x] <t} Recordl & Header = Heder size, Mic Version number,
Station ID, Year, Month, Day 7} 7|5 % 3, Record2+ Julian time seconds %
o] =44, Status Byte 1, Status Byte 2, Alarm, U235, Cs137, U238, Unknow,
Scalar, U235 Ratio, Cs137 Ratio, 43} A]7to] 7] =% o] <}

File Name: 35J1QA00.MCA
Header
Size of Header: 69
Version: 2004
Station ID: 35

Year: 9
Month: 1
Day: 26

unused?: 2009
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1801008030 00 00 00 43 23 58 509
1801008060 00 00 08 54 25 76 536
1801008090 00 00 08 44 28 66 490

Review Z & 1o Al= U235, Csl137, U2389] s #AMo os =4Hd #

% o] do]El7} &4 Display = %2 s}t

Z o7 Event HolE7} 7]Z%+E BNY2 Record 12 Header® W82 <Fo
e} #+31, Record 29+ Event”} WAl State W&9o] 7= ¥t} THd State 7}
1o]2}H Door =97} 2 &Z(0ff)¥ AFejo]al, State’} 0 o] 2bH thA]
27F 2(0On) HE vetdt. ©ebA BNY Y-S ¢1e™ Event 7}

k7 Door 291X 7 44 43S & 4 gl

File Name: 09IASA00.BNY
File Type: Binary Events

>>> HEADER

Size of Header: 69
unusedl:
MIC Version: 2004
Station ID: 9

Year: 8
Month: 10
Day: 28
Full Year: 2008
unusedZ:

>>> BINARY EVENT RECORD 1

Event record type: 32
Time: 2008.10.28 07:11:03
Status: 0x00
Node number: 9
State: 0x01
Mask: 0x01
Reserved: 0x00
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Checksum: 0x34
Event WA AJ7t3} State AR ¥ Review ZE 1A 2= T A ECH

* Graph Display

gy 370 oA B FATde] AlzE 7o ®E 2417Fe]  MiniGRAND9:
MiniADC®] =% dlo]El7} Display ®th. 53+ Graph Display 992 &34
% 38, ¥ o] AA| Graph Display & £ < 9t} A4l Graph Display 3F#
M= 5709 &Eo e MEH SR Trend= &<l & 4 vl WY 7+ Trend
o 5SS WAsy Avd =9 Combo WlwE AESth 18a SHIS
7|2 HFo dolHE WASHW View ComboE AF&3%tcth 18y View
Combo® U Display /\]7&—8— 27 7MA 2 ARt View Display Al3te] 2
oy sdzE 7y FA AFS ¢l Alke] Zolx Trend 3t¥ Display A%t
bAol o A-AY. vRIFA 2 M Graph Display® 5 94 Display®
LANL AlA Hel wjfof Moz A3}

B Trend R AT T T T =
MNeutronl 250
208 T |
1BE I
125 -
83 = — - - B e
M
0
17 05:46:10 17 03:46:10 17 10:46:10
LZ35 1445 e ————
1204
963
722 MG Meutronl |
431 = % =i
ADCUZ35
240 ’_ i
0 ADCUZ38 -
17 05:46:10 17 03:46:10 17 10:46:10 =
ADCCs137 =l
uz3g 165
137 | Door Sensor i |
1o ‘
g2 tini Grand
o T NN B NPT S Y NN ST N PN WY, ATV I Neutronl [ 3085
2F Meutron2 1]
0
17 08:45:10 17 02:45:10 17104510 Hewuns d
— Gammal 015
5 160
113 Gamma2 il
106 Mini DC
a0 u23s 45
53
26 A hl i it 5 =i A v uz3s 55
0 Cs137
17 08:46:10 17 059:46:10 17 10:46:10 2
Dioor
i Cursor | 20090217 09:4610
View IZhUurs -I
Print Image
17 08:46:10 17 034610 17 1004610

PR e Pause | | g Images2003_02_17_09_46_10M.jpg Totals [ Now [N 06:30:23 PM

9 38. A4l Graph Display

* Print Image
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Review # ¢l 33 A4l Graph Display 3Fd sl¢tol] Print Image ™ & -&
Review 9% 343} Trend & ZHE g 4= v} 29 39. & Graph Display
slHS ZYES g ot

Neutronl

U235

U238

Cs137

Door

166

B3 |as

Alhoss oo da o S RS [ B

A &

17 09:46:10

17 10:46:7

17 09:46:10

17 10:46:1

LA M et n AN L o AN a0 8 20

Mg

Ve

¥

17 03:46:10

17 10:46:7

R

and A A f i A

26 | i r\.—r\;.‘fll.‘\m, Aa

I Jnlm\r-u
L=

PP
N S i woTey e Y L= Rl v - L VS

g e

0
17 08:46:10

17 09:46:10

17 10:46:7

17 08:46:10

17 09:46:10

Facility: C155 Demonstration system

Neutron1
MNeutron2
Meutron3
Gamma1
Gamma2

U235
U238 = 55
Cs137 = 29

=8
=0
=0

0.5

= 0.15
=0

CurSor = 2009-02-17 09:46:10

Printed at 2009-03-02 13:23:24

19 39. AA] Graph Display Print

_46_

17 10:46:1



4. Ko ¢+3 3}

A AFA TS fE BE dHolHE dEstEoor kv, Ho]E
T2 dEstE dolHE AMEstolof st} DES(Data Encryption Standard){—
NIST(National Institute of Standards Technology)dl 23] =4 XEF3}E o] 2
PEok AbgE o, DESY #Z3td dare]Eel TDES(Triple Data Encryption
Standard) 7} o] &FH 7% 39ttt a8y 24 TF3 7|17 wrge st
H d5st daugFe a2 Q8 M2 A4 53t dagso] HasH
ATk olo] NIST+ M=z oA ZF3 ¢ daglss T/de=
omw 2001del HZ4 AES(Advanced applied Standard) €ile]&
th 2 HaAds= AES ¢arg]EFs UNARM AJZ2H9] HolH 9

L
2 gas dueEe vusy

il

(1) AES ¢t=3t &dael59o 48

AES ¢ts3t dugFe 3/lE ZRaOfo=R i*% AE ol A e
4 At} o714 = Rijndael ¢ AES block ¢53 &arg]52l VB calss & X2
el ARRSEATE Collect #FEIS] h2st dagjs AE8A4S tay 2ok
A A= JA tFEZ 3dg2 AFEH o] 3YS AES_ENC EEo| ¢
3 st @ HdE AFEA AFGEn. dzstE A FdS XicXfer T2 19
of ¢&f Review HFEHE AFHH, ojw dF = A & FLd& AR
th ool e JAHAel A= 45 kbyte FAN, G5 dE Ao AV
72l 2821 87 kbyte7} ¥t} Review EZ ZI1#lo] A= Collect AFFEINA =218
Post HdS Ay HdE Hdstolof &b Review Z= 19 AES H 353}
BES reviewinformation.txtD € 2009_07_08_10_12_25.jpgD ¢} #o] 1< o] &
Hel ‘D' iEA7E HIrE gdE weEd 9 olE JUELS review TH F
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a9 412 999 Reviewlnformation.txt o] Wjgojt}. o] HAE 3
< AES dauglgos ¢sststd 19 429 o] WItE defe mdE& o]
2 3d= 9o Block 9912 45EH, nprA 2 k5st Sl o)zl T
2 AAETE. Review T2 S FPA7|H dasld JARYE AsHoR
E3steo] w<l st preview el ZAET dsst #AFES AAA &
Review Z 2133} H| 03} review SEWoA Zko] 7} Qo). o] AL QoA HF
glupel o]l A9 2u= dsstd HdS Haslele HHoR A|e dAg
A 3olt},
8 ReviewInformation.txtD - Notepad E]@[X
File Edit Format View Help
200%-07-07-10-14-21 2009_04_29_00_00_54N.jpg 2009 04 _25_ 00 _45_54n, Jpg 10 -
2009-07-07-16-15-4%9 2009_04_29_00_00_54M. Jpg 2009_04_29_00_45_54N. 7pg 10

19 41. AES 48 ReviewInformation.txt

B ReviewInformation - Notepad

File Edit Format Yiew Help

AZAACIDFSLIETEDSFSa87CO0A34 JABACEL 28557 20850001234 710668E364 EOCDOCI8D4E7LI0BASEZESDOODS
BEDZLAF7E711944 86584 07 OFE0GAFT3805376EE3CCEE2 2866080293CCFZB890C4D99E83794E04 544 SEBOLAGF
AD07A 2497 040317 FEEDY 3EGSAADCACESAS Y1044 SCAL ZFODFEFSFOEFBCOZEED L34 8D0EL 72 BC1EL0985 764
342FEIDIEFACOCIBATLSZ02B0DE721074F2FAZ 04BDELBDDEAGES1EEYBEOCIC2GE2 84 04 A4 E3 21 JADAEAEFEDTE
E3AG433056E80381010FB4 98404 DRERSFLDY

29 42, AES & agl5o 9% ReviewInformation.txt

49 =
3t &3tk 98 XOR & “exclusive OR” o]#t&= -‘ﬂu 2 ARF 5 5
true’b o ZA3gko] true® ¥tk XOR €@ &9 o= 83} 2},

For example,
10110110
XOR
01010101 (key)

Result:
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11100011 (XOR = &3t g H3gh
el XOR dag &5 vAIE™ 483k,

11100011 (old result)

XOR

01010101 (key)

Result:

10110110 (&=e] AR S d+)

XOR &ag&F2 fJolAlet 2ol wig rasiA| g Stastgt $ 54 A7]9]
HAst7E gl wEbs tastE dS dAY vdE Hdstst=d wg st
t}. 19 43% 2 kbyte9 Reviewlnformation.txt 3 ojt}h, o] 34 16bit XOR
dugFo R oststd 19 449 Zo] e 7Y AVIE ¢t Hrh

19773 Riverst, Shamir, Adleman Al AFgFe] gtekxte] <o]&] #|<tE RAS
Adug]ES XOR dueg|Ey Hlmwste] Bkt 13 45¢F o] w4 =zt &
Operator.txt 39S RSA dugEo=z oaslstd 13 467 o] Wty Th
oluf XOR ¢ug]&S o3 3al=d oF 4%7F AelH, RAS ¢ugl&5S oF 11x%
o] Ajzre] Ay} ®3 dast & XOR ¢agl5e Y A7)+ ¥Hsrp A
RSA dag]Fel 93t d2 g FLdrt 24 HEkd,

IP 7hdlgt= ) 5% WA= bxrtt @43 dS vhso] WH ALIS vt
A EE F gl s AA dsst daelEs ki vk meks UNARM
A2"e ost 9 Host dagso]l A8 = ook, i’—loﬂfﬂ HEZ vlep 7
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& ReviewInformation - Notepad

File Edit Faormat Yiew Help

2009-04-01-10-27-55 2009_04_01_10_04_12N. Jpg 2009_04_01_10_27_18N, Jpg 5
2000-04-02-14-45-02 2000 04 01 10 32 16N, Jpg 2000 04_02 14 42 17w, Jpg 339
2009-04-02-14-45-20 2000 04_02_14 47 17N. 719 2000 04_02.14 47 17N. 719 ]!
2009-04-03-10-46-55 2009 04_02 14 52 17N. Jpg 2009_04_03 10 _38_190. Tpg 244
2009-04-03-11-22-30 2009 04 05 10 43 19N, 710 2009 04_03 11 19 03N.7pg b
2009-04-03-13-55-57 2000 04_05 11 23 19M. Jpg 2009_04_03_13_49_20N. Jpg 36
2000-04-07-13-22-08 2000 04_05 13 54_20N.7p0g 2000 04 07 12 18 20W. 714 2266
2009-04-07-14-20-07 2000 04_07 12 22 43N.7pg 2000 04_07 13 15_46N.7pg Akl
2009-04-08-16-06-14 2000 04_07 13 20 46N, Jpg 2009 04 08 16_05_51N. Jpg 322
2009-04-15-16-04-14 2009 04_08 16 10 51N, 7pg 2000 04 10 13 30_31N.7pg 545
2009-04-15-16-25-57 2009_04_15_16_20_47M. Jpg 2009_04_15_16_25_47N. 1pg 2
2009-04-17-12-54-10 2009 04 15 16 _33_23N. 700 2009 04 _16_03_33_23N.7p0g 153
2009-04-20-12-32-11 200504 17 12 35_24M.7pg 2005_04_20 12 15_24NM.7pg 857
2009-04-22-14-37-41 2009 04_20 12 27 17M.7pg 2009 04_22 14 32 21N, 7pg B09
2009-04-27-08-16-30 2000 04_22 14 37_21N.7p9 2000 04_27_09_13_03N.7pg 1579
2009-04-28-10-25-52 2009_04_27_09_18_03M. Jpg 2009_04_28_10_18_03N. Jpg 301
2009-05-05-11-48-41 2000_04_28_10_23_03M.Jpg 2000_05_05_09_28 11N, Jpg 2356

19 43. XOR A& ReviewInformation.txt

B Reviewlnformation - Notepad

Fie Edt Fomat Yiew Help

B7MC7eC7 1 17 ShoN? | 7708 yPAL 7804 "Sh7A7 | 707D, XA ¥/ TU-522W7 (8 InG-e NG 70— 717 U< Toegf e 7

L 1770577 37K NS 71 =7 SN | BT TpA 72?J7$e§‘shw? T SO T TS 0 G et
%/ 2pc7171 Ju:ongf sk 7Lad:77p6 w7 7= 67+ oo B mcse?0 <P Show? Euvv@yvzwe sh7 |7ren, AT A
qB2B?fl?\?:{?sﬂ}?‘f?lzﬂi*‘/?rcﬁq?z —?;P?B—?Flﬁﬁ“’cd‘ n? =u?nfo/?m“gﬂ8”mcge?c? d 77 shone 207700 y? [7e7§ed ch7A?
J?:E?r,ﬁp?ﬂﬁ_?“/?m ~ATRED eI L7 ST R IPA” | PR/ 701 AL, v IR L o] 201 [x7HL7: 021 S
o671, 1071 3 | 2R00Th P8P8 {717 72h7 7|7 ?uflﬁ~?2? i sz?wgg C2P7RH7 PERH 7 U CuRgfE 7
L 7rCig7z? S IRTRINT A 8770 717 MU Tn o,/ N7 J—H-U??qF‘y? 7 7ed) Sh7d? ?:;?wﬁﬁz?Z?\ﬁwf?‘Sz?wg IR TER T
peH7 W b 9<?rcnq?2?1518”?maﬁh?w? 877047171 BU="n jo 207 | BU77rC 7 _7e7ed) " Sh Ve 3 e 7
T84/ ShOAT] BU=708 27 /7 AGXTAT?: s 7y 2L 7 T R [ 1IN T P 70874 NP 167, D07
(fh7_ 7$ﬁ877mcd‘e7c71ﬂ' 7 ShoN? | 77D x7_7| he ] ShoA? | 7877, o7 47+ /sCHEA TR V0B ) | T2Ld 7 R A e7; 775 1]
Iolgesty w7 [B2007 ] URN 08l ¢

19 44, XOR g0 2 235315 Reviewlnformation
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B Operator - Notepad

Fil= Edit Format ‘Wiew Help

02/11/2006 15:17:12, "CEBMM-PU93-ILP", "NS5109%", "cCheck In", "Mo One", "PUMTS2", "SmM safe”
, "SUCCESS”

02,11/2006 15:22:02, "?", "?", "Reassign”, "Wo one", "?", "" [ UFAIL"

06/11,/2006 15:23:45, "NBS071-072", "NS53188", "Check out", "Manuel Gonzales", "UZ38", "High
Bay" , "SUCCESS"

06/11/2006 15:29:10, "WBS071-072", "MS53198", "Check In", "No one", "U238", "suMm safe”

, "SUCCESS"

06/11/2006 15:33:25, "CAO-34A4-3", "N591437", "Check out", "lames west", "u", "" ,"FAIL"
06,11,/2006 15:33:45, "COO0-348-3", "NS51437", "Check out", "James west", "U", "High Bay"

, "SUCCESS”

06/11/2006 15:51:34, "CA0-344-3", "NS51437", "Check In", "Wo Ong", "U", "sMMm safe" |, "SUCCESS"
06/11,/2006 15:53:24, "PIDIES-1", "NS51024", "Check out", "Manuel Gonzales", "PuMTS2", "High
Bay" , "SUCCESS”

06/11/2006 15:57:48, "PIDIEA-1", "NWS51024", "Check In", "Moo One', "PuMTS2", "SHM safe”

, "SUCCESS"

06/11,/2006 15:59:31, "PIDIES-7", "NS51030", "Check out", "Manuel Gonzales", "PuMTS?", "High
Bay" ,"SUCCESS”

06/11/2006 16:03:00, "PIDIEA-7", "NWS5L1030", "Check In", "o One', "PuMTS?", "SkM safe”

, "SUCCESS"

06/11/2006 16:04:12, "7, "?", "Check out", "Wo one", "7", "" | "FAIL"

06,/11/2006 16:05:00, "CBMM-PU7O-ILP", "MS51111", "cCheck out", "Manuel Gonzales", "PuMTSG"
"High Bay" , "FAIL"

07/11/2006 14:51:29, "PIDIES-1", "NS51024", "Check out", "Dawvid Bracken”, "PuMTSZ2",
"sampson's Lah" , "sUCCESS"

07/11/2006 15:10:09, "PIDIES-1", "NS51024", "Check In", "Moo One", "PuMTS2", "SmM safe”
,"SUCCESS"

09/11,/2006 08:51:42, "GVB24-0.1wB", "NS51276", "Check out", "Bill Geist", "PumMTS3",

19 45. Operator.txt

B operator - Notepad

File Edit Format ‘iew Help

Encryption File

2704 7R V4307594 10+11806820+067137+0967137+1 18068204307 5041 04 2704 VBT 7+27 04 VBT F+1A09597 344 237756
24067137+ 0740804187 55270406713 74+7 0800034187 05270406713 7+307 5041042001382 14+22377562425531122
+25426385+1508244 042707707 04+79435924 2117064042 71615 06+105 5710141 776763 2+13301816+211 706404232
G823641621144271610064255311224 2001382142257 706242553011 224270770704+ 206876 714120740804 867137+2
FOATEF7+L7767032417767632425531122+20013821+22377562+25531122+254263854+20316823+16593694+3523
570434214604 22377 0624208711 724+24184 5074250311224 2000382142237 75624255311 2242707 7070+19002667+
22377502420249617+24184 517+165936944 255311 224+ 20913821+22377562+42 553112242 7161506+284 764 164754
3502417485107 4120740804307 504104255311 2242000 3821422377 5624255311224 26687671 4+2707707 047943502
+22377562+ 2668767 1+89333644+187004 364160036044 255310 22422377562+ 0003821+255311 22+ 266876714104
71014254 263854+2 04 263854+67000744+ 2068767 14+206876714+25531122+

2794 7BV F+30759410+11806820+067137+067137+1 18068204307 5041 04 2704 BT 7+ 2704 VBT F+1A0597 3442 237756
24067137+ 0740804187 5527043075041 04307504 104187552 7042704 7RT 74307504104 20003821+2237 75624255
31122420030849+255311 224209138214 22377562+255311.22+20930840+25531122420913821+22377562+255311
22416873708+1650936044 803330441 01670024101670024+1852 5344170085 74+24184 5174255311 224+200013821+223
F75624255311 2242797 70704+10900266742237756.2+2024 961 7+24184517+165936944.255311 22+ 20913821+223775
624+42553112242003084042553101224200038214+22377 56242 553102242553112 2422377 5624200138214+255311224
1731556241 7779820+20871172+162114+25531122+

2704 7R 416050734411 B06R2 0406713740671 37+ 118068204307 5041042704 787742704 78774160 007344-2 2377156
2+0967137+12074080+18755270+30750410+1 33001 816+187 552704104 734 B4+1 974080+ 20091 3821+./237756242553
112242707707041 508244 54266870714+ 2 704787747 080003406713 742117064 042704 7R7 7470800034 30750410425
53112242001 3821 +22377562+4205311 2242707 707 0+26687671+12974 08041330181 64+0967137+1 776763 +3072151
042553112 242001 38214+22377062425031 1224254263 80+203168234+165036044352307 0434 214654+223775624202
40601 7+28476456+14 0001 F+2 05311 242001 3821+2 2377562425531 12247943 5924+80333044+ 24184 517+2 84 764 H 6+
1659365441344 05242237 756241040855534+100026067+ 24184 5174311185 24485933304412344052416555659441016

FO02425531122420013821+22377562+25531122+10557101+30755419413391816+30721510+25531122+2091382
AL?IRFTOATLICETTIIILART 202U RETIEIAL FONRETLIOTT ARTIZTLII2TTRATLT GORTAA CLROTITAALTORIBATLICE ]

19 46. RAS daugEo 7 93 3tE Operator.txt
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H

-

do] FHE Aojsls TEa o2 LANLoA 7jast MIC Z2a9e A7)
22H dolHE A5 AFstH, v AFEH doly Hdd 4 HdE
AEe, w3 AgH dolE HARHE HolHE B4 4 i Review =

=13 (Radiation Review, Digital Video Review, Operation REview, Integrated
Review)oll gt 7] dASS 9botelddth. LANLE UNARM A|2~81E b/ 3}

ol A5 A" AR Ak B4 Ve fde] Ay

) o0 2

Ao dAso] £8&FQ0 UNARM Al=®gle] 5EAS wefatddrt. =3k &
UNARM Al=®1¢] E£A7S EA4sta dddow A8 7t HA st AJ2ge
2 Upgrade 3ttt 18] 1 Upgrade A]Z~®lef] 2o} 53l 2 353 REZ
AES ¢ad]53 XOR ¢aelso] A8d M= Review ZZ1H
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