
r ga/Mgathr: Secure 1000 Radiation Emission 
Measurement ...■•■■• •■■■•■ 

FORM R-XXXX-DV 

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

Date of Test: 	,..„?)s- 0  Location Manufactured: (Check One) 
Malaysia 	UK 	X 	US 

Time: 	
SAlik,_ 

Date of Mfg: 	
/3// 

Background: 	uR/hr ( uSv/hr) Serial No: 
c5-.576 0.5700/ 

Radiation Survey Instrument: 
Model No: 	F-'/ 4k, 	4.5--, 
Serial No: 	 _-,2to 

Calibration Due: 	06--/o 6,/,/ 6 ... 

Configuration :(Check One) 
- (1)Scan Time: 3 second /scan 

X 	(2)Scan Time: 7 second /scan 

Model: Dual View 

Settings: 	..141 	kvP 	5' 	mA (1) 
Settings: 	.6-29 	kvP 	..,5- 	mA (2) 

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

1. In Beam Dose Measurement: Survey Table. 1 

Measurement Location Measurement 
Height (in) 

# of 
scan 

Measured 
Exposure 

(NR) divide 
by 10 

Fluke 
451P 

Correction 
Factor' 

Effective Dose 
RernIR 

conversion 
factor (frontal) 2  

Effective 
Dose 

( pRem) 

12" from center of the scan 
window (Master Unit) 36 10 25 0.23 

12" from center of the scan 
window (Stave Unit) 36 10 2.5 0.23 
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Rapi$Ctn*  systp p Secure 1000 Radiation Emission 
Measurement 

FORM R-XXXX-DV 

   

2. Radiation Leakage Measurement Survey Table. 2 

Master Unit 

Measurement Location 
(center of the active unit 

external surface) 

Measurement 
Height (in) 

Measured 	
Fluke 

X of 	 451P 
Exposure scan 	

(NR) 	
Correction 

Factor 

Rem/R 	Dose 
 conversion 	Equivalent 

factor (dose 	(}1 .10), 

equivatentr 	( pRem) 

Al 36 10 r2 2.5 0.72 .0 
A2 36 10  

10 
0 

() 

2.5 

2.5 

0.72 

0.72 
e? 
0 A3 36 

36 10 2.5 0.72 

Slave Unit 

Measurement Location 
(center of the active unit 

external surface) 

Measurement 
Height (in) 

I of 
scan 

Measured 
Exposure 

(pR) 

Fluke 
451P 

Correction 
Factor' 

Rern/R 
conversion 
factor (dose 
equivalent)' 

Dose 
Equivalent 

(W10), 
( pRem) 

Al 36 10 

10 

O 2.5 0.72 el  

0 A2 36 
(-) 

2.5 0.72 

A3 36 10 2.5 0.72 6 
A4 36 10 irJ 2.5 0.72 (.2) 
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Note: 

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

Measurement Location 
Measureme 

nf Height (in) 
# of 
scan 

Measured 
Exposure 

(pR) 

Fluke 
451P 

Correction 
Factor' 

Rem/R 
conversion 
factor (dose 
equivalent? 

Dose 
Equivalent 

(H•10), 
( pRern)  

0  
0 

Al (12* from edge of the 
master unit scan window) 36  10 0 2.5 

2.5 

0.72 

0.72 A2 (17 -  from edge of the 
master unr scan window) 36 10 

67 
A3 (12 -  from edge of the 
slave unit scan window) 36 10 	_____0 

 10 

2.5 	0.72 

2.5 	0.72 

	 0  

n 	1 A4 (12' from edge of the 
slave unt scan window) 

36 

r 
naiglf.111 .  

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

1 	

Secure 1000 Radiation Emission 

Measurement 	

FORM R-YJ<XX-DV 

rTest Technician (print): 	 Signature: 	 I Date: 

/ 
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I Al 

05 In (2667 mm) 



Rapiscan 
systems 
An 051 Systems Company 

Wednesday, December 15, 2010 

r n po a ion ecun y Administration 

701 South 12th Street 

Ar;ington, 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 cescribes those findings and the actions the RSO 

is implementing to improve the quality of the reports. 

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

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

per-scan 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 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 

dramatically 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 ANS 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 unt, 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 ;ound no Secure 1000 Single Pose unit performing outside expected operating values. 

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

www.rapiscarsystems.corn 



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 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 

amiiiimmomor  Rapiscan 
systems 
Ir ,i3J Sy +en Cow., 



Raeftetr 
00.404 ...OW 

Secure 1000 Radiation Emission 
Measurement 

FORM R-01546-1 
(Single Pose) 

Master 

7 

FAA() 451P meter, 12-  (tom 
cfrinat sixteen of scan window 

Sieve 
UNit 

Side View 

Date of Test: 	• 	• 
Location Manufactured: (Check One) 

Iola 	fa 	UK 	X. 	US 

Tkne: 	
11; 

iti Dale 01 Mfg: "Fi: it 	201 0  

Background:  0 utirlv L____ irSv/Ir) Serial No: s5 100500 i  
Model NO: (KIT—RV- 

Radiation Survey Instrument: 
a ∎JOVklie A) 

Serial No: 	(02,.0 / 	(A) ILK? e isy 
Calibration Due: Pr?r; 	0)  9.01 U 

Conaguration:(Check One) 
...)4` 	 (1)Scan Ws*: 3 second /scan 

(2)5can Time. 7 second /scan 

Model. Single Pose 

Settings: .50 	kVP 	S 	mA (Master Unit) 
Settings: : 7  TT c-- 	((VP 	!S 	mA (Slave Unit) 

Note: kVP Is voltage. Ex: 	50 keV 
mA la arrant, Ex: 700 pA - 0.7 mA 

1. In Seam Dose Measurement Survey Table. 1 

Measurement Location 
Measurem 
ant Height 

(In) 

0 of 
scan 

10 

10 

Measured 
ur Exposure 

IA (pSv) 
divide by 10 

x 71(., 

\ . 39 

Fluke 
451P 

Correction 
Factor'  

2 5 

2.5 

Effective Dose 
Rem/R 

conversion factor 
(frontalY 

Effective 
Dose 

pRem( A.Sv) 

?t 1?-...; 
12-  from center of the scan 

window 	er Unit 
12-  from center of the scan 

window (Slave unit__ 

36 

36  

0.23 

0.23  • 
If  ua 

Foi Jci t O(4: I Page I of 3 



	

Fluke 	Flem/R 	Dose 

	

Measured
451P 	conversion 	Equivalent 

Exposure  8 Sv Correction facto! (dose 	(H .  10). 1.1 	(u 	)  

	

Factor' 	equivalent? pRom( Sv)  

0 	2 5 	0.72 
2.5 	 0.72 

0  
0.72 

t 
*Can 

10 
10 

0 72 10 2.5 

10 25 

Measurement 
Height (n) 

36 

 36 

36 

36 

Al 

Lett Side View 
Sieve Unit 

Measurement Location 
(center of the active 
unit external surface) 

Al 

A2 

A3 

Secure 1000 Radiation Kmissinn 

Measurement 

2. Radiation Leakage Measurement; Survey Table. 2 

Master Unit (with monitor screen) 

FORM F3-0646-1 
(54ngle Pose) 

Measurement Location 
(center of the active unit 

external surtace) 

Measurem 
ent Height 

(In) 

a 01 
scat 

Measured 
Exposure 

(PSv) 

Fluke 451P 
Correction 

Factor' 

Rem/R 
conversion 
factor (dose 
equivalent? 

Dose 
Equivalent 

(H•10). 
pRein( 1.1Sv) 

At 36 10 2.5 032 

A2 36 10 0.72 9 
A3 36 10 2.5 0.72 

A4 36 10 0.72 

  

  

 

Al 

  

Left Side View 
	

Back View 

Form R 0646.1  

III A4 

1 

RighlSide View 
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Fad 	 Pass (India!) 
The Radiation Emission. Testing 

Test Technician (print)• 

Secure 1000 Radiation Emission 
Measarentent 

3. Inspection Zone Voundary Radiation Measurement; Survey Table. 3 

Moasurome  I 	A of 
ni Heiight (n) 	sun 

Measured 
Exposure 
tR (11SIt) 

Fluke 451P 
Correctior. 

Factor' 

RernKI 
conversion 

factor (dose 
eq^ ivalenl)3  

Dose 
Equivalent 

(IV I 14 
iiReng 

38 10 2.5 0.72 9 
36 10 2.5 0 72 49" 

36 10 2.5 0.72 

36 10 2.5 0 72 

A ,i; X  . 
r ; -t - 
It ', -. 

34f . iAll  

	

.I 	 " 
Stare 

	

A3 	Una 	1 A4 

14 	 —85 in (2160 mml 	►  

___ _ _:._ ......,—. 	  _J • 

Top view 

Note: 

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

Form R-0646- 
	 Page 3 of 3 

r 

Al 

Masse ,  
Doe 

A2 

• 

OS In (2667 mm) 

Rapiscan 
• 7•1•01S 

FORM R-0046-1 
(Single Pose) 

Measurement ;_ocation 

At (12' from edge of the 
master unit scan window 
A2 (12' from edge of the 
master unit scan windowi 

1_ A3 (12' horn edge of the 
slave unit scar window)  
A4 (12" Iron edge of the 
slave unit scar vandowj 



FlaPiSCan.  
671tanta 

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 551005001 

Radiation Emission 
Measurement 

Radiation Survey Dated: 05/19/2010 

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.  

x 

Serial Number: 551005001 
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Rapiscan 

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. No value indicated for background radiation. Typical values range from 7uRem/hr to 
13uRem/hr at sea level. Note: Absence of value has no adverse impact on 
calculations. 

2. TABLE 1: Data in Column 3 for Measured Exposure and Column 6 for Effective 
Dose. Rapiscan standard operating procedure calls for the technician to use the survey 
meter in integrated mode. In this case, the Rapiscan technician used the survey meter 
in dose rate mode. While this mode is not the mode preferred by Rapiscan, it does 
provide a valid measurement. In this case where this mode was used, the system was 
found to be below ANSI standard. The added digits after the decimal were a result of 
averaging, and were not actually observed. 

3. Meter Past Due for Calibration: The meter was 30 days past due for calibration. 
Typically a grace period of 36 days (10% of a year) is allowable for meter re-
calibration. The meter was past due, but within the grace period. 

CORRECTIVE ACTION  
The service technician should attend refresher training. The survey meter needs to be 
checked in for re-calibration services. 

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

Serial Number: 551005001 
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