
„. 

0014111•••■■■•■■■ 
Secure 1000 Radiation Emission 

Measurement 

Date of Test 	 7/4" 	y ews)*  9/,/, Location 1Aanufactured (Cheer 
UK 	US  	 

Date of Mfg' runt 

Background 	uRihr ( ilSvaln &IOW No. 	,..5S-741 3 90/3 

Ftaotation Survey Instrument 
Model No 	Wick 	4157f 
Serb No;  
Callblation D. 	6 -./.2 2-y / 

Configuraborr (Check Ons) 
I 	(1)Scan Tinte 3 second Isom 

(2)Scan Time 7 scone reran 

Model Single Pose 

Settings. 5 0 	kVP inA (Mester U04) ...... :  
Settings' 	Se) 	kVP 	inA (Stave Unit) 

&911; *VP is voirage, Ex 	30 littV  
mA is amen• Ex: 	700 pA = a 7mA 

1. In Beam Dose Measurement: Survey Table. 1 

Measurement Loadion 
Measurern 
ent Height 

(n) 

it of 
sum 

Measured 
Exposure 
In (14v) 

(nide by 10 

Fluke 
451P 

Correction 
Fedor' 

Elecave Doss 
Rama 

conversion lector 
(frontal,' 

Effective 
Dose 

Own( isSv) 

ir from center of the scan 
wirulow (Master Unit) . 36 10 / 	rn,, 2 5 023 9.? 

17' front center of the scan 
window (Stave UM) 36 10 ox j 2 5 023 

415-- 

Side View 
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2. Radiation Leakage Measurement; Survey Table. 2 

Master Unit (with monitor screen) 

Measurement Locatior 
(center of IN active unit 

external surface) 

Measurern 
ant Height 

( In) 

el 
Seen 

Measured 
Exposure 
liR 015v) 

Fluke 451P 
Correction 

Factor' 

Ft Rern/
vers con 	ion 

e 
faCor (dose 

Dose 
Equ iv 	

,
alent 

pr10)
quivalent? 	pFtem( p5v) 

A I 36 10 
),, 

2.5 0.12 r  

0 A2 36 10 V 2.5 072 

A3 36 10 a 2 5 0.72 

M 36 10 (ii 2_5 0.72 

Left Side View Beek View 
Slave Unit 

Measurement l 
(center et the active

ocalize 

unit exams surface) 

Measurement 
 Height (in) 

• of 
scan 

Measured 
Exposure , 
PR (I'S v i  

Flu** 
451P 

Correction 
Factor 

RennfR 
corrdersion 
factor (doss 
equivalent)' 

Dose 
Equivalent 

(14•10), 
pile* liSv) 

Al 36 10  

10 
(2 
0 

2 5 

2.5 

0.72 

0 72 
___Q_. 

..9  A2 36 

A3 36 10 0 2.5 0 72 

A4 36 10 0 2.5 0.72 

  

Left Side View 

 

Back View 
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I The Radiation Ernsvor Testrg 

Test Technician 	.t . 

SS 

Top view 

OS in (2667 mom 

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

Measurement Location 
Measureme 
nt Height (11) 

S ot 
scan 

Measured 
Eiquisure 
pFt (pSv) 

Fluke 45W 
Correction 

Factor' 

Rem/R 
conversion 
factor factor (dose 

Dose 
Equivalent 

(Fr 10), 
StRem( Say) 

Al or from edge of the 
mastee unit scan window) 36 10 2 5 0 72 a 
A2 (12 from edge of the 
master oast scan window 

36 10 0 
2 5 0 72 62 

A3 (12-  from edge of the 
slave unit scan window) 36 10 0 2 5 0.72 D 
A4 (lr from edge of the 
stave unit scan window) 36 10 0 2 5 

_..  
0 72 4') 

Note. 

All measurement should be done by strictly following the Work Instruction 
WI - 0136 Global Radiation Emission Testing for Secure 1000. 
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Rapiscan s y stems 
An OSI Systems Company 

Wednesday, December 15, 2010 

ransporta 	r 	ministration 

701 South 12th Street 

Arlington, VA 22201 

Re: Rapiscan AlT System Radiation Survey Reporting 

MEM 
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 A-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 ncted 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 to improve the quality of the reports. 

As an initial matter, tne Secure 1000 Single Pose operates well wittvn the requirements of 

ANSI N43.17-2009, generally measuring at a small fractior — about 15% or less — cf the reference 

per-scan effective dose limit of 25 Rem stated by ANSI N43.17-7009 That is to say, effective wan 

energies would have to increase to marl times current levels before the ANSI N43 17-2009 limit 

were at issue. 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 

dr amatkally degrade its imaging ability in a 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 ro Secure 1000 Sinte Pose unit performing outside expected operating values 

3232 vv E Segunu 5 .o Hammy- ,e. Ca =fornia 90250 uSA 
Telepqore •1 3109784457 Facwmle •1 310.349 2491 



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 amount 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 Pow 

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 

111•1111111•111111111111111111.11111r Rapiscan systems 
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FORM R-0646-1 
(Single Pose) 

fispiscan 	̂^^^^ 

Secure 1000 Radiation Emission 
Measurement 

_ 

Rapiscan Secure 1000 

Malaysia 	UK 	US 

Date c4k419.  Cr/ /4100/0  
3410/3 

Cakbraboot Duo: 
(1)Sean Throk 3 mond Is 

(2)Scan Timor 7 second him 

Settings 	kVP 	mA (Master Unit) 
Settings ____ 	WP 	_ mA (Sieve Unit) 

'Yore  k VP is voitsge, Ex: 50 koV 
1M is cunt*  Ex.- 700 pA 0. 7  mA 

el 0 
Tkne:  /10 0 f;i 

 BadselOUnt—g-4+ON 

Osts at Test 

Radiation Survey Instrument: 

Configuration (Check One) 

Model Single Pose 

1. In Beam Dose Measurement Survey Table. 1 

12-  from owner of the scan 36 window iMaster IAA 
12-  from center of the scan 	se window (Stave Unit) 

Measured 	Fluke 
Exposure 	451P 
NR (pSv) 	Correebon 

avid. by 10 	Factor' 

10 
4  7  

Effectve 
Dose 

PRom(lfiv) 

0142  

Frfoctive Dose 
RernIR 

conversion fador 
(frontal)'.  

	

2.5 	0 23 

	

2.5 	023 

Side View 



Al 30 

Fluke 	RemIR 	Dose 
451P 1 conversion 	Equivalent 

Correction tarlor (dose 	(rem 
f actor' 	equrvalent)' ;Aeon( gSv) 

25 	0 72 

25 	072 
25 	077 
25 	07? 

Measurement Location 
(center o Me active 
unit external esisisee) 

Measurement N of 
Height (in) 	scan 

30 	10 

A2 
A3 
A4 

    

Secure 1000 Radiation rmisidea 	1 Km /1-011411.1 
Measurement 	 miaow Pose)  

 

   

     

     

2. Radiation Leakage Measurernent:Surveylrable.2 

Master Unit Oath monitor screen) 

Beck View 

(center of the *ems unit 
external surface) 

MealWregn 
ant Height 

(In) 
at 

man 
Measured 
Exposure 
PR (PIM 

Flubs 451P 
Corneae,. 

Factor4  

Misurement Location 

- -- 	 - -- -- A1 -- 38 10 2.5 
A2 36 10 r 25 

2.5 
_ 

A3 
A4 

— 
36 10 
38 10 

Rem/R 	Des.
converwon 	Equivalent 
fetter (dose 	(1110). 
equivalent? lawn( p8v) 

0.72 
0.72 
0.72 
0.72 

Slim Unit 

t v 	v et  
Left Side View 

Al 

Back View 

orm R -0646- 

v  g 

Rightlikie NNW 
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At 

155 in 12567 mm) 

r 

A2 
ca 

• 

tt-11:4,02 	stts 

Sow 	• 
A3 	unit 	' Al 

sa rn (11110 ram) 

l ThsRadiation Emission Testing 
Fall 	 Peas (Inane) 

ate  /VW/1(2  
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3. Inspection Zone Boundary Radiation Measurement Survey Table. 3 

Meesureme 
nt Height ;in) 

_..... 

Not 
scan 

...._ . 	_...... 
0Ammorees 
Exposure 
PR ORA0 

 — 
Fluke 45tP 	RerniR 

conveisicon Correction 
Factor 	facto( (dose 

Dose 
Equivalent 

0('10). 

10 0 INIMI 	012 JO 
10 2.6  Ci„ 
10 2 5 

1, 

"0— 
10 2.5 

Top view 

Note: 

All measurement should be done by strictly following the Work Instruction 
WI- 0136 Global Radiation Emission Testing for Secure 1000. 
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R-0646-1 Addendum 
(Documentation Errors) 

RSO Review Purpose: 
The Secure 1000 Radiation Emission Measurement Form R-0646-I (Single Pose) 
documents a procedure specified by ANSIIHPS 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 ached Survey:  

Product Name Secure 1000SP (Single Pose) 
Serial Number S51039013 

Radiation Emission 
Measurement 

Radiation Survey Dated: 12/07/2010 

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: 551039013 
Page 1 of 2 



Rapisfan 

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 

1. Technician did not note system parameters for kVP and mA. Correct values are 
50kVP and 5mA. 

2. TABLE 2: Incorrect presentation of data in Column 3 for Measured Exposure. 
Indicated value is .3 uRem. Technician did not zero out the survey meter between 
Inspection Zone Boundary readings. Accumulated dose was carried over resulting in 
a higher reading for zone A2. Corrected values are within applicable standards. The 
correct value should be 1 uRem. 

3. TABLE 2: Incorrect presentation of data in Column 6 for Dose Equivalent. Indicated 
value is .54 uRem. Based on correction in Column 3 for Measured Exposure. The 
correct value should be 1.8 uRem. 

CORRECTIVE ACTION  
The service technician should attend refresher training. 

IMPACT ASSESSMENT  
The corrected report indicates the system is within limits for applicable compliance and 
safety standards. No re-survey is required for this system. 

Serial Number: S51039013 
Page 2 of 2 
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