! Secure 1000 Radiation Emission FORM R-XXXX-DV
i Measurement

RAOISCAN Sacure 1000

Background:_X uR/hr (____uSvir) | Serial No: 870 02009

| . Location Manufactured: (Check One) '
. elockTest: § |12~ AO Malaysia UK X Us I
Time: Date of Mfg:
. il M Ifwj (o

McdelNo: Flu ke 45/ RYE
€2

Radiation Survey Instrument: Serial No: LT

; Calibration Due: Oé—/ Dl [l D

(1)Scan Time: 3 second /scan

: Configuration:(Check One) ——
: X (2)Scan Time: 7 second /scan

Seftings: _S¢ kWP __ 5 mA(1)
Seflings: _ s kP _ 5 mA(2)

Model: Dual View

Note: kvP is voltage, Ex: 50 keV
mA is current, Ex: 700 microA = 0.7 mA

1. In Beam Dose Measurement: Survey Table. 1

E ' Measurement | #of ré::ggt:?g 5:;]‘:( g Eﬁelgli\:'r?!g %% | Effective
| i e Height() | scan | (uR) divide | Comection | conversion | (508
i [ by 10 Factor’ factor (frontal)

window (Slave Unit) 36 10 / ? 235 023 /2 7

Fluke 451P meter, 12" from
center surface of scan window

=k 4
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Rapiscam Secure 1000 Radiation Emission FORMRIOOX-DV |
T Measurement |
2. Radiation Leakage Measurement: Survey Table. 2
Master Unit
! Fluke Rem/R Dose
(Measm;n:g:tmlml Measurement  #of 'g:::g&?g 451P | conversion Equi.valent
oo | Moty | TGR" | iy o
A1 36 10 - 2.5 0.72 (@)
A2 36 10 o 25 0.72 (=
A3 36 10 2 25 0.72 o
A4 36 10 V7 25 0.72 7
] & - '
| A2 EAa el
B p{ o
i ] (% . .
Slave Unit
o e T e S il . : Fluke RemR | Dose
Measurement Location ssssissiveit | wol Measured 451P conversion | Equivalent
(center of the active unlt | “ieight (in) | scan | E*POSUre | Correction | factor (dose | . (H*10)
extemal surface) R (UR) - Factor' | equivaleni)® | ( yRem)
A1 36 10 0 25 0.72 (4}
A2 36 10 Y 25 0.72 7
A3 36 10 V7 2.5 0.72 /)
Ad 36 10 o) 25 0.72 )
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Secure 1000 Radiation Emission

Measurement

FORM R-XXXX-DV

3. Inspection Zone Boundary Radlation Measurement: Survey Table. 3

Moasured Fluke Rem/R Dose
: Measureme # of 451P conversion | Equivalent
Measurement Location | nt Height () | scan | =*POS™® | Correction | factor (dose |~ (H*10),
H Factor! equivalent)® (yRem)

A1 (12" from edge of the
master unit scan window) o 10 ﬂ 2.5 0.72 &
A2 (12" from edge of the
master unit scan window) 0.72 67
A3 (12" from edge of the
slave unit scan window) 0.72 O
A4 (12" from edge of the 0.72 /x

slave unit scan window)

Note:

405 in (2667 mm)

All measurement should be done by strictly follow the work instruction Wi-
XXX Global Radiation Emission Testing for Secure 1000

Test Technician (print):

Signature:

Date:

1!}6‘/11\
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Rapiscamn
systems
An OS] Systems Company

Wednesday, December 15, 2010

-llllllllll !!Iuri! Administration

701 South 12th Street
Arlington, VA 22201

Re: Rapiscan AIT System Radiation Survey Reporting

The Rapiscan Radiation Safety Office has reviewed all TSA ordered Secure 1000 Single

Pose radiation surveys completed at Site Acceptance Testing (SAT) and after any X-ray generator
maintenance and system relocations as required by ANSI N43.17-2009. During this review the RSO
noted that all systems are operating within system designs and in full compliance with ANSI N43.17-
2009. However, the RSO also noted that the relevant report form and work instructions can be
confusing to Rapiscan Field Service Engineers. This confusion results in inconsistent reporting of
radiation survey findings on the forms. This letter describes those findings and the actions the RSO
is implementing }g improve the quality of the reports.

As aqi’nitial matter, the Secure 1000 Single Pose operates well within the requirements of
ANS| N43.17-2009, generally measuring at a small fraction — about 15% or less — of the reference
per-scén effective dose limit of 25 pRem stated by ANSI N43.17-2009. That is to say, effective scan
energies would have to increase to many times current levels before the ANSI N43,17-2009 limit
were atissue. By design the Secure 1000 prevents significant changes in scan energy, even those
that would be small relative to the ANSI standard, as even a modest increase in scan energy, while
still well within the applicable ANSI standard, would overload the system's detectors and
dramatically degrade its imaging ability in 2 way that would be obvious to the operator. This design

has been independently verified to an extremely high standard.

In compliance with ANSI N43.17-2009 and for performance monitoring purposes, we conduct
annual radiation surveys of each Secure 1000 Single Pose unit. Such measurements may indicate a
requirement for optimization on a particular unit, based on readings that are towards the high or
low end of the effective scan energy range. Based on our review of relevant survey documentation

we have found no Secure 1000 Single Pose unit performing outside expected operating values.

3232 W. El Segundo Bivd. Hawthorne, California 90250 USA
Telephone +1 310-978-1457 Facsimile +1 310-349-2491

www.rapidcansystems.com




However, during our review we have found that ambiguities in the formatting of our Form R-
0646-1 have been inducing data recordation errors by Field Service Engineers. For example, because
of the extreme low @mount of X-ray produced by the Secure 1000 Single Pose, the radiation survey
‘procedure calls upon the FSE to take a cumulative meter reading for 10'scans, and to divide that
value by 10 to obtain an average meter reading. Oftentimes, the FSE will bypass the step of dividing
by 10. While the resulting entry, at a pragmatic level, is understandable on its face and usable for
monitoring purposes, the value, if read literally by persons unfamiliar with our system and the
survey process, would imply energy outputs that are unachievable by the Secure 1000 Single Pose.

To address these ambiguities, Rapiscan is in the process of redesigning the form and its work
instructions. Once the redesign is complete, Rapiscan will train its FSE’s to the new form and work
instructions. Thereafter, the formatting ambiguity should be resolved. These steps will be
completed on or before January 31, 2011.

We will keep you apprised as we progress with the above-outlined steps. If you have any
questions regarding any of the above matters, please do not hesitate to contact me.

Sincerely,

Chief Technology Officer

EE—  [2P(SCan
. systems

An (51 Syskums, Compane



R""."Ef_’.".'," Secure 1000 Radiation Emission
Measuwrement

(S .

FORM R-0646-1
(Single Pose)

: T Location Manufaciured: (Check One
Daleof Test: &r..5. /0 Malsysia UK s
Time: KB P Dale of Mig: ;/—;«?A) S ED
Background: S uRMhr ( wSvihn) Serial No: % 45 /¢ PER Ve P
ModsiNo: F oo bz 757 [
Radiation Survey Instrument: Serlal No: e s Y A .
p T Y Calibration Due:  Jcf/ G~ G 7/
¢ A 1
Configuration:(Check One) - RUTCAR Thon: 3 suoon Teow
__+7 (2)Scan Time: 7 second /scen
Sellings: _ 557 kvp _ _ef;_ ___mA (Master Unit
2 . /"'_.-.) ¥ "
Model: Single Pose Sellings: _ 52 kWP __ &5 mA (Slave Unit)
Note; kVP is vollage, Ex: 50 keV
| mAis current, Ex: 700 pA = 0.7 mA
1. In Beam Dose Measurement: Survey Table. 1
Measured Fluke Effective Dose .
Measurem Effective
< #of Exposure 451P Rem/R
Messamant Looation . (r'ielghl scan HR (uSv) Correclion | conversion factor RB::;ESV)
in) divide by 10 | Factor® {frontaty? H
12™ {from center of the scan e 1,07
window (Master Unil) = 0| 45 o i 4
12" from center of the scan o )
window (Slave Unit) 36 10 dlo 26 0.23 D92
R Gl s e
4 ' | —
(L2 21N I
i S Fluke 451P maler, 12" from
fie y . Ll center surface of scan windows
Slave e | Masler
Unit Unlt
!
f g |l
e Dy == )

Form R-0646-1

Side View
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Bapis an

et Secure 1000 Radiation Emission poratonapicly
Measurement
2. Radiation Leakage Measurement: Survey Table. 2
Master Unlt (with monitor screen)
W [ Rem/R Dose
Measuremant Location | Measurem Measured Fluke 451P
(canlor o the sctive unit | entHeight | J°' | Exposure | Comection | comerson | Equiiesn!
external surface) (In) ¥R (uSy) Factor equivalent)® | pRem( pSv)
A1 a8 10 1.6 | as 072 2
A2 36 10 AN 26 072 =
A3 36 10 £ 2.6 0.72 )
Ad 36 10 N 2.6 0,72 £
T - = ‘—“‘"**;F
J Ml I
me 1 i H
_ -, =5
‘ e |
loar Az jl A3 roa
! o
| i i 1l
i I | '_ i : =N | J
) S | e RS ‘il . b
Left Side View Back View ight Side Vlew
Slave Unit
: Fluke Rem/R ] Dose.
Measurement Locabion | oo iement | #of | Messursd 461P converslon | Equivalent
(center of the acive | "\iaight (in) | scan | EXPOSU® | Gorraction | factor (dose | (H"10).
e e iy PR (uSv) Fector' | equivalent)® | pRem(pSv)
i A1 36 10 - 25 072 o
A2 38 10 22 26 0.72 I
A3 36 10 i o 2.6 0.72 &3
3 Ad 36 10 - 2.5 0.72 22
. . """"—';"’— o] e
- R | = -1 'i_*
4 b
ol i{ I i :
] - ik L H 1 h '
| !' ig i i |
| 9 A2 FAs |F SN VR
| | l’
$ i i}
i ]
-[g : L I I]:
! » . o re A & f
|CRRE (S - - L W
Left Side View Back View RightSide View
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Rtseran Secure 1000 Radiation Emission oy

R
Measurement

3. Inspection Zone Boundary Radiation Measurement: Survey Table. 3

Rem/R Doss
Measuremeni Location :‘4 ff;;:f{::) :::::, I Ié‘f;::;?: gg‘:'?eg‘?;: r‘:’;?:: ‘r::;r; E%m?n'f.m
HR (1SV) Factor equivalenl)® | pRem( uSv)

mecorunteconaingowy | 2 | 10 | D | 28 | o | D
N imta| ® || 2 | 2 | om | o
slovo i scanwipoow | ® | 10 | 2 L
ileed¥ » [we | w | = [ &

108 in (2687 mm)

i
85n 12180mm}-—:——ij
]

' I

I_ — i e S e Y
Top view

Note:

* All measurement should be done by strictly following the Work Instruction
WI- 0136 Global Radiation Emission Testing for Secure 1000.

iiii Ilniual) .

Fail (initial)

The Radiation Emission Testing

[Form R-0646-1 Page 3 of 3




Rapiscan

systems

R-0646-1 Addendum
(Documentation Errors)

RSO Review Purpose:

The Secure 1000 Radiation Emission Measurement Form R-0646-1 (Single Pose)
documents a procedure specified by ANSI/HPS N43.17-2009. The RSO reviews the R-
0646-1 to assess consistency of survey practice and compliance with survey
requirements.

RSO Review Summary Findings:

The RSO reviews found that during SATs of Secure 1000 SP units, a limited number of
U.S.-based FSEs have been incorrectly filling out the R-0646-1. The predominant errors
have been (a) failure to state a value for background radiation; and (b) failure to divide
the integrated 10-exposure value by 10, thereby stating values that are invalid, as such
values would be unattainable by the Secure 1000. Other documentation errors have also
been observed. In light of the documentation errors, the following steps are being taken:
(a) the RSO is revising the Form R-0646-1 as well as applicable work instructions, in
order to provide FSEs with clearer instructions and more intuitive survey forms; and (b)
this Form R-0646-1 Addendum is being completed and added to the attached Form R-
0646-1, to record the instances of documentation errors, as well as the recommended
remedial steps applicable to each instance of an incorrectly completed R-0646-1.

RSO Review Specific Findings for Attached Survey:

Product Name Secure 1000SP (Single Pose)

Serial Number $51002009

Radiation Emission Radiation Survey Dated: 06/05/2010
Measurement

RSO Initials

Document Review Results [check the appropriate box]

No errors or discrepancies found. No further action required.

Minor document errors and/or discrepancies as noted in comments below.
Corrective action may be required.

Considerable document errors and/or discrepancies as noted in comments
below. Corrective action required.

Serial Number: S51002009
Page 1 of 2




Rapiscan

systems

Use the below section to describe any document errors and/or discrepancies noted and
any corrective action that may be required. Attach additional sheets of paper if needed.

COMMENTS

Technician indicated scan time as 7 seconds. Correct scan time is 3 seconds.

CORRECTIVE ACTION
RSO will address issue with technician to ensure error is not repeated.

IMPACT ASSESSMENT
The corrected data indicates this system was operating within expected parameters. No
re-survey is required for this system.

Serial Number: S51002009
Page 2 of 2
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