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Cell/Voice mail 

 

e-mail: 
Phone/Fax 

 
 

October 28, 2008, Rev. Supplement to report dated June 5, 2008 
 
 
Rapiscan Systems 
2805 Columbia Street 
Torrance, CA 90503 
Attn:
 
 
 
Dear
 
This report is a supplement for the report to Rapiscan Systems from me dated June 5, 2008 and deals 
with the exposure to operators of the Rapiscan Systems Secure 1000 that has been modified by the 
addition of “wing” shields on each side of the scan units1 (see Figure I). The object was to determine if 
exposures to individuals operating the Rapiscan Systems Secure 1000 are in compliance with the 
requirements specified in ANSI/HPS N43.17-2002; 5.4, a & b and 5.5, a (See Attachment I for a 
summary of requirements) and that exposures through the back of the inactive unit during scans by the 
active unit were within the specified limits. Findings were as follows:  
 
Section 5.4, Dose limitation for special groups: 

a) Radiation exposures outside of the “inspection zone” shall be less than 2 mrem in any one hour 
(See Table I for data and calclulations). 
i. Exposure behind the inactive unit when x-rays were produced by the active unit: 

• The measured effective dose per scan was not distinguishable from background, 
therefore is much less than the 2 mrem per hour allowed. 

 
b) Exposures to personnel at any work station do not exceed a dose of 100 mrem per year. 

i. Operator exposure: 
• Operator dose was measured to be approximately 0.02 uR/scan which would allow 

approximately 600 scans/hr without exceeding the 100 mR/yr exposure limit. (See 
data and calculations in Table I). 

Summary: 
 

The data and information above and the report dated June 5, 2008 demonstrate that the Secure 
1000, as described in Attachment II, meets and/or exceeds the requirements specified in sections of 
ANSI/HPS N43.17-2000, sections 5.1, 5.2, 5.4 and 5.5 and those sections of 29 CFR 1910.109 (b) 
& (c) related to operator dose. 
 
The findings in this report are based on the measurements made on the unit as tested and specified 
assumptions. Reported values could change dramatically if specifications were to change; therefore 
scrupulous QA is required to assure consistency. If specifications were to change, additional testing 
will be required to assure compliance. 

                     
1 Note that the serial numbers were S702351119 for the active unit and S507351311 for the inactive unit. 
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This concludes the findings of this evaluation.  I trust that the information provided is adequate for 
your needs. However, if you should have questions or comments please contact me. 

 
Sincerely, 

Physicist 
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ATTACHMENT I 

 
Summary of Requirements in Specified Sections of ANSI/HPS N43.17-2000 

 
Section 5.4, Dose limitation for special groups: 
 

a. Radiation exposures outside of the “inspection zone” shall be less than 2 mrem in any one hour. 
b. Exposures to personnel at any work station do not exceed a dose of 100 mrem per year. 

 
Section 5.5, Shielding: 
 

a. The leakage dose rate at any point 30 cm from any external surface of the device, excluding the 
beam exit surface, shall not exceed 0.25 mrem in any one hour. 
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ATTACHMENT II 
 

Determination of Operator Dose 
 
I. Description:  

1. General:  
a) The Rapiscan Secure 1000 is an electronic imaging system used to detect weapons and 

contraband concealed under the clothing of persons entering security areas. The unit 
functions by scanning a low energy x-ray beam over the surface of a subject and 
electronically creating an image from the low energy x-rays that scatter from near the skin 
surface of the subject. 

 

 
2. Secure 1000 Identification:  

a) Serial numbers S507351311 and S702351119  
 
II. Machine Parameters and Assumed Values:  

1. Operating kVp 50 5. Scan time (sec) 3.0 
2. Operating mA 5   

 
III. Measurement Instruments Used:  

1. Radcal 9015 with 10x9-1800 chamber2  
  
IV. Operator Dose Determination:  

1. Methodology  
a) A Radcal 10x9-1800 ion chamber with 9015 controller was used to measure operator 

exposure per ANSI/HPS N43.17-2000. To determine operator dose, exposure 
measurements were taken at areas of interest at approximately 36 inches above the floor.  
i. Determining the energy and rate corrected exposure per scan by multiplying the 

exposure per scan by appropriate energy and rate correction factors determined 
previously. 

 

b) Energy and rate dependence of the Radcal 10x9-1800 Ion Chamber3:  
i. Energy correction = 1.34.  

 
 

                     
2 Calibrated 7-17-2008 
3 See report from me to Rapiscan dated 3-21-2006 
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Table I 

Radcal Exposure Dataa 
 

Ref 
Measurement 

Location Added Shield 

Meas. 
Height 

(in) 
# of 

Scans 

Data 
collection  

time 
(min) 

Meas 
Exp. 
(uR) 

Meas 
Exp - 
Bkg 
(uR) 

uR/ 
scan 

Energy 
Corr 

Dose 
Rate 
Corr 

Corr. 
Exp. 
μR/ 
scan 

Scan/ 
hr 

hr/ 
wk 

hr/ 
yr 

mR/ 
hr 

mR/ 
wk 

mR/ 
yr 

1 
Away from rad 

sources Background 36 NA 1 0.41                       
2 A @ surface without wing 36 10 1 2.86 2.45 0.245 1.34 1.00 0.328 600 40 2000 0.197 7.88 394.0 
3 A @ surface ≈ 6" steel wing 36 10 1 0.45 0.04 0.004 1.34 1.00 0.005 600 40 2000 0.003 0.13 6.4 
4 A past wing ≈ 6" steel wing 36 10 1 0.55 0.14 0.014 1.34 1.00 0.019 600 40 2000 0.011 0.45 22.5 
5 B NA 36 10 1 0.41 0.00 0.000 1.34 1.00 0.000 600 40 2000 0.000 0.00 0.0 
6 C NA 36 10 1 0.41 0.00 0.000 1.34 1.00 0.000 600 40 2000 0.000 0.00 0.0 

 a  Data collected with RadCal Model 9015 w/1800 chamber, calibrated 7-17-2008          
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Figure I 
 

Basic Equipment Layout and Measurement Locations 
 

 

A 

B C 

Inactive unit facing 
active unit 

Active unit

TSL000779

(b) (6)



 

Rapiscan_6-4-08.doc Page 1 of 9 

  
  
 

Cell/Voice mail 

 

e-mail:  

Phone/Fax 

 
 

June 5, 2008 
 
 
Rapiscan Systems 
2805 Columbia Street 
Torrance, CA 90503 
Attn:
 
 
 
Dear 
 
This report is to determine if the Rapiscan Systems Secure 1000, Serial # S507451313 is in compliance 
with requirements in ANSI/HPS N43.17-2000; 5.1, a - d; and 5.4, a & b (See Attachment I for a summary 
of requirements) since the unit has been modified such that two scan units now face one another (See 
Figure I) such that scans of the front and back of a subject can be performed in quick succession and 
since a new material is used for the exit panel. Findings were as follows:  
 
Section 5.1, Subject dose limitation: 

a) Effective dose shall not exceed 10 µrem per scan of the subject’s front (See Table I for data). 
i. The measured effective dose per scan was 1.81 µrem1. This effective dose is less than the 

10 µrem per scan allowed. 
 
b) kVp should be known with an accuracy of  5%. 

i. For a specified kVp of 50, the measured kVp was 47.3 with COV = 0.001. This variation is 
5% from the indicated, so is equal to the 5% limit. 

 
c) Total aluminum-equivalent filtration of the beam exit surface and any other material in the beam 

path shall be determined. 
i. The half-value layer for the primary beam at the subject location was measured as = 0.79 

mm Al without the exit panel and = 1.0 mm Al with the exit panel2. 
d) Operator exposure: 

i. Operator dose was measured to be approximately 0.68 uR/scan which would allow 
approximately 74 scans/hr without exceeding the 100 mR/yr exposure limit. If throughput is 
likely to exceed 74 scans/hr, installation of a 3” wing shield (see Figure I) will reduce 
exposures such that the throughput could be well over 200 scans/hr (See data in Table II). 

 

                     
1
 Subject dose was based on radiation exposure measurements using a Radcal 9015 with 10x9-1800 ion 

chamber to which conservative dose rate and energy dependence correction factors were applied. 
2
 Measured with the x-ray collimator system removed using a Victoreen 4000M+ and 99% pure aluminum 

filters (see Table I for data and and Figure II for graphs).  
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Summary: 
 

The data and information above demonstrates that the Secure 1000, as described in Attachment II, 
meets and/or exceeds the requirements specified in sections of ANSI/HPS N43.17-2000, sections 
5.1. 
 
The findings in this report are based on the measurements made on the unit as tested and specified 
assumptions. Reported values could change dramatically if specifications were to change; therefore 
scrupulous QA is required to assure consistency. If specifications were to change, additional testing 
will be required to assure compliance. 
 

This concludes the findings of this evaluation.  I trust that the information provided is adequate for 
your needs. However, if you should have questions or comments please contact me. 

 
Sincerely, 

Physicist 
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ATTACHMENT I 

 
Summary of Requirements in Specified Sections of ANSI/HPS N43.17-2000 

 
Section 5.1, Subject dose limitation: 
 

a. Effective dose shall not exceed 10 µrem per scan of the subject’s front. 
b. kVp should be known with an accuracy of  5%. 
c. Total aluminum-equivalent filtration of the beam exit surface and any other material in the beam 

path shall be determined. 
d. Facility operated to ensure that no individual scanned receives from the facility an effective dose 

in excess of 25 mrem in any twelve-month period. 
 

Section 5.4, Dose limitation for special groups: 
 

a. Radiation exposures outside of the “inspection zone” shall be less than 2 mrem in any one hour. 
b. Exposures to personnel at any work station do not exceed a dose of 100 mrem per year. 
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ATTACHMENT II 
 

Determination of Subject Dose 
 
I. Description:  

1. General:  
a) The Rapiscan Secure 1000 is an electronic imaging system used to detect weapons and 

contraband concealed under the clothing of persons entering security areas. The unit 
functions by scanning a low energy x-ray beam over the surface of a subject and 
electronically creating an image from the low energy x-rays that scatter from near the skin 
surface of the subject 

 

 
2. Secure 1000 Identification:  

a) Serial number S507451313  
 
II. Machine Parameters and Assumed Values:  

1. Operating kVp 50 5. Scan time (sec) 3.0 

2. Operating mA 5   

 
III. Measurement Instruments Used:  

1. Victoreen 4000M+3  
2. Radcal 9015 with 10x9-1800 chamber4  

  
IV. Radiation Beam Measurements:  

1. Methodology  
a) The collimator system was removed from the system so as to present a beam size that 

would cover either of the ion chamber detectors to allow measurement of the radiation 
output, kVp and HVL of the primary beam using the Victoreen 4000M+.  

 

 

b) Radiation output measurement with the Victoreen 4000M+:  
i. Radiation output at a distance of 72.8 without the exit panel in place was calculated 

(based on single or an average of 5 measured values with no exit panel in place) as 
follows: 

• = 29.0 mR/ma sec with a coefficient of variation = 0.008. See data in Table I. 
 

 

c) HVL measurement with the Victoreen 4000M+:  
i. The HVL was determined for the beam, both with and without the exit panel in the 

primary beam, by taking multiple measurements with known thicknesses of 99+% 
aluminum filter placed in the primary beam near the x-ray beam cone on the tube 
housing. Data is recorded in Table I and graphed in Figure II. Based on measured 
exposures, the HVL of the x-ray beam was determined to be as follows: 

• For open beam, HVL = 0.79 mm Al 

• For beam with the exit panel in place HVL = 1.0 mm Al 
 
 
 
 

 

                     
3
 Calibrated 6-9-2006 

4
 Calibrated November, 2006 
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V. Subject Dose Determination:  

1. Methodology  
a) A Radcal 10x9-1800 ion chamber with 9015 controller was used to measure subject 

exposure per ANSI/HPS N43.17-2000. To determine subject dose, exposure 
measurements were taken at a distance of 30 cm from the exit panel of the Secure 1000 
where the subject dose is maximum (about 36 inches above the floor). Since it was 
suspected that the ion chamber would be somewhat rate dependent for the exposure rate 
being measured, additional exposure measurements were taken at greater distances from 
the exit panel (see Table II for data). Subject dose equivalent per scan was calculated by 
i. Measure the exposure per scan 
ii. Determining the energy and rate corrected exposure per scan by multiplying the 

exposure per scan by appropriate energy and rate correction factors determined 
previously. 

iii. Calculating the effective dose/scan by multiplying the energy and rate corrected 
exposure by using the rem/R conversion from ANSI/HPS N43.17-2000, Tables B.1 or 
B.2 as appropriate. 

 

b) Energy and rate dependence of the Radcal 10x9-1800 Ion Chamber5:  
i. Energy correction = 1.34. 
ii. Rate dependence correction = 1.41 

 

c) Conversion rem/R:  
i. From ANSI/HPS N43.17-2000, Tables B.1 and B.2  

• For front scan rem/R = 0.23  

• For rear scan rem/R = 0.085  

d) Effective Dose to Subject:  
i. Exposure:  

• Measured exposure to a subject = 3.05 µR/scan. See Table II for data.  

• Corrected exposure to a subject = 5.75 µR/scan. See Table II for data.  

ii. Effective Dose to Subject:  

• Frontal = 1.32 µrem/scan. See Table II for data.  

• Back = 0.49 µrem/scan. See Table II for data. 

• Total = 1.81 µrem/scan. 

 

 
 

                     
5
 See report from me to Rapiscan dated 3-21-2006 
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Table I 
Victoreen 4000M+ kVp, Output and HVL Data 

 

W/O 
Panel 

W/ 
Panel Ind. kVp Ind. mA 

Front of 
Unit to 

Det. (cm) 

Target to 
Det. Dist. 

(cm) 

Added 
Filter 
(mm) 

Meas. 
Peak 
(kVp) 

Meas. 
Time 
(sec) 

Meas. 
Exp 
(mR) mR/sec mR/mAs 

w/o   50 5 30 72.8 0.00 47.31         

w/o   50 5 30 72.8 0.00 47.27         

w/o   50 5 30 72.8 0.00 47.19         

w/o   50 5 30 72.8 0.00 47.22         

w/o   50 5 30 72.8 0.00   0.93 136.70 146.85 29.37 

w/o   50 5 30 72.8 0.00   5.07 730.70 144.04 28.81 

w/o   50 5 30 72.8 0.00   4.04 584.10 144.44 28.89 

w/o   50 5 30 72.8 0.00   1.93 280.20 144.88 28.98 

w/o   50 5 30 72.8 0.46   1.65 147.60 89.24 17.85 

w/o   50 5 30 72.8 0.61   1.56 125.30 80.22 16.04 

w/o   50 5 30 72.8 0.81   1.38 98.76 71.36 14.27 

w/o   50 5 30 72.8 1.00   1.77 114.00 64.30 12.86 

w/o   50 5 30 72.8 1.47   1.52 73.16 48.26 9.65 

  w 50 5 30 72.8 0.00   1.79 182.90 102.29 20.46 

  w 50 5 30 72.8 0.81   1.76 100.30 57.05 11.41 

  w 50 5 30 72.8 1.00   2.11 108.20 51.26 10.25 

  w 50 5 30 72.8 1.20   1.77 80.77 45.61 9.12 
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Table II 
Radcal Exposure Data 

 

Measurement Location Added Shield 
Meas. 

Height (in) 
# of 

Scans 

Measured 
Exp.

6
 

(uR) uR/slice 
Energy 

Correction 

Dose 
Rate 

Correction 
Corr. Exp. 
mR/slice 

30 cm from front of unit none 36 1 3.08 3.08 1.34 1.41 5.82 

30 cm from front of unit none 36 1 3.01 3.01 1.34 1.41 5.69 

30 cm from front of unit none 36 1 3.08 3.08 1.34 1.41 5.82 

30 cm from front of unit none 36 1 3.01 3.01 1.34 1.41 5.69 

30 cm from front of unit none 36 1 3.01 3.01 1.34 1.41 5.69 

30 cm from front of unit none 36 5 15.34 3.07 1.34 1.41 5.80 

A @ surface none 36 5 0.00 0.00 1.34 1.41 0.00 

A1 @ surface none 36 5 0.00 0.00 1.34 1.41 0.00 

B @ surface none 36 5 1.80 0.36 1.34 1.41 0.68 

B @ surface none 36 5 1.80 0.36 1.34 1.41 0.68 

B @ surface none 67 5 1.73 0.35 1.34 1.41 0.65 

B @ surface none 67 5 1.73 0.35 1.34 1.41 0.65 

B1 @ 30 cm from surface none 53 5 0.07 0.01 1.34 1.41 0.03 

B2 @ 30 cm from surface none 53 5 0.00 0.00 1.34 1.41 0.00 

B3 @ surface none 53 5 0.00 0.00 1.34 1.41 0.00 

B4 @ 60 cm from surface none 53 5 0.14 0.03 1.34 1.41 0.05 

B4 @ 60 cm from surface none 53 5 0.07 0.01 1.34 1.41 0.03 

B @ surface 3" steel wing 53 4 0.00 0.00 1.34 1.41 0.00 

B @ surface 3" steel wing 53 5 0.22 0.04 1.34 1.41 0.08 

B past wing 3" steel wing 53 5 0.43 0.09 1.34 1.41 0.16 

 
 

 
 
 

                     
6
 Varies in increments of 0.07 µR. 
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Figure I 
 

Basic Equipment Layout and Measurement Locations 
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Figure I 
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National Institute of Standards and Technology 
Assessment of  Radiation Safety and Compliance with ANSI N43.17-2002 

Rapiscan Dual Secure 1000 Personnel Scanner 
 

Report prepared by Frank Cerra  
July 9, 2008 

 
 

This report is based on a review of the  report of compliance, dated June 5, 
2008; information received by Rapiscan; and measurements made at the FDA/CDRH 
labs on the single-source version of the Secure 1000 (SN S701201213) in April, 2006. 
 
Summary 
 
The dual Secure 1000 as described by Rapiscan and tested by conforms 
to all the dose limitation requirements of ANSI N43.17-2002.  For the screened 
individual the dual Secure 1000 is at least as safe as the single-source version as tested at 
FDA/CDRH in 2006.  That is, an adult person being scanned with the Dual Smart Check 
receives an effective dose no higher than a person receiving a front and a back scan using 
the single-source Smart Check.  Some recommendations are provided to keep employee 
exposures no higher than necessary.  The effect of a curved front panel was also 
considered. 
 
Assessment of effective dose to the screened individual 
 
The report indicates a skin entrance exposure of 5.75 µrem per scan at the 
reference point (i.e. 30 cm from the surface of one, active, unit and about 1 m from the 
floor).  It appears that for the purpose of this measurement the second x-ray unit was 
deactivated.  The measurement is consistent with the previous measurement of 9.6 
µrem/scan performed at CDRH on the single-source Secure 1000 and modifications made 
to the scan mechanics of the dual system to produce a higher throughput (e.g. faster 
scan).  Consequently, the effective dose received from a dual, front and back, scan using 
the Dual Secure 1000 is lower than the effective dose received from the equivalent two 
scans using the single-source Smart Check.  The HVL measurement by Don Farley 
indicates an energy spectrum similar to that of the single source version, therefore the 
following conclusions can be made: 
 

Reported exposure at 30 cm due to only one source:  ~ 5.8 µR1 
Exposure to effective dose conversion, front scan:  ~ 0.25 rem/R 
Exposure to effective dose conversion, back scan:  ~ 0.09 rem/R 

Adult effective dose from the front scan alone:  ~ 1.5 µrem 
Adult effective dose from the back scan alone:  ~ 0.5 µrem 

Adult effective dose from a dual, front and back, scan:  ~ 2 µrem 

                                                 
1 Exposure in roentgens, R, is roughly equal to entrance skin dose in rems.  Both the roentgen and the rem 
are considered obsolete units by the international radiation protection community.  The S. I. unit of 
equivalent dose is the sievert, Sv.  One Sv is equal to 100 rem. 
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The 10 µrem dose limit of the ANSI N43.17-2002 standard applies to the effective dose 
from the front scan alone.  The adult effective dose from the front scan alone, as 
measured by  is 5.8 µrem, so the dual Secure 1000 easily meets the ANSI 
requirement.  It should be noted that measurements made by  in 2006 using 
the same technique on the single–source version were more conservative than the CDRH 
measurements by about 40% (albeit different production units were tested).  This is due 
to the rate dependence correction applied by  which may be too 
conservative.2  So it is likely that the current estimates may also be conservative. 
 
Cabinet shielding 
 
No data was provided on radiation “leakage” emissions from the two cabinets.  These are 
not expected to be significantly different than the single-source version of the Secure 
1000, except for the area opposite the inspection zone, where the primary beam from the 
opposite unit is transmitted.  Even in this area, by virtue of distance alone, the dual 
Secure 1000 is expected to meet the ANSI shielding requirement of 0.25 mrem in any 
one hour at 30 cm from any surface (see also Radiation emissions from the cabinet 
enclosure below). 
 
Inspection Zone 
 
The inspection zone, as defined in ANSI N43.17-2002, is the area where the dose rate is 
greater than 2 mrem in any one hour.  For this case, the entire area between the two units 
should be considered the inspection zone. 
 
Assessment of effective dose to workers and bystanders 
 
Primary beam 
 
Each of the two units acts as a beam stop for the other unit.  However, the geometry is 
such that the scanning beam emanating from one unit overshoots the cabinet of the other 
unit by a few inches on each side.  The measurements just outside the corner 
of one cabinet, in the area of the overshoot,  are consistent with the primary beam 
intensity at that distance and angle.  The overshoot results in four radiation beams each 
along a line intersecting the focal spot of one x-ray tube and an edge of the opposing 
cabinet face.  The single-source unit tested at CDRH had a 60 inch wide beam stop that 
was positioned roughly at the location of the second cabinet of the dual system.  The 
beam stop comfortably intercepted the entire scan beam.  The Rapiscan drawings of the 
dual system show each unit to be about 54 inches wide, including the handles 
                                                 
2 Most of the recombination loss is expected to be from volume recombination, occurring over the ion 
chamber volume as ions are collected.  The ion densities over the IC volume are better described by the 
exposure rate measured by the chamber than by the instantaneous rate inside the pencil beam.  Moreover, a 
correction using measurements at different distances should not be based on the inverse square law because 
the law does not hold in this case.  The recombination loss of the Radcal 1800cc ion chamber was assessed 
at CDRH in conjunction with the testing of the single-source Secure 1000.  Using a collecting potential 
technique the ion recombination loss was found to be negligible. 
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overhanging on each side.  If the handles each overhang 2 inches, then a 5 inch wing 
shield on each side would provide the equivalent coverage of the back plate.  The shields 
can be made narrower if they are rotated perpendicular to the edge of the scanning 
radiation field. 
 
In the absence of the four shields described, the exposure at the cabinet corners was 
measured by  to be 0.68 µR/scan.  The width of the overshoot beam is  
expected to increase linearly with distance from the focal spot of the x-ray tube.  The 
exposure is expected to decrease roughly as the inverse of the distance from the focal 
spot.  That means that the exposure would be about half, or 0.34 µR/scan, at roughly 1.5 
m from the corner being overshot by the scanning beam (distance measured along the 
beam direction).  also tested a 3 inch steel shield placed at the corner and 
found it to be effective (however, because of the size of the ion chamber used it is 
uncertain if the shield intercepted the entire beam, since measurements outside the shield 
may include a small contribution from the primary beam). 
 
If wing shields are not used, either the occupancy of areas traversed by the four overshoot 
beams or the scan rate should be controlled to be made consistent with the recommended 
annual (skin entrance) dose limit of 100 mrem to employees.  estimate of 
0.68 µR/scan applies to a beam about 5 inches wide.  For the purpose of calculating 
whole body skin entrance exposure for people stationed in the zone of interest but with 
some freedom of  movement, it is reasonable to decrease the estimate by a factor of two 
to 0.34 µR/scan.  This means that the scan rate averaged over 2000 full-time hours should 
not exceed about 150 scans/h.  Alternatively, assuming the maximum sustainable scan 
rate to be 240 scans/h, no employee should be at this location more than about 3/5 of full 
time.  Given these numbers it can be argued that shields are not required.  It should be 
noted, however, that this analysis is based on a measurement that is approximate.  A set 
of four wing shields would provide a sense of security and preclude further analysis. 
 
Scatter radiation 
 
No data was received regarding radiation scattered from the screened individuals into 
adjacent areas.  For the single-source unit previously tested at CDRH the scatter  
directly to the side of the screened person, at 30 cm from plane of the side of cabinet, was 
about 0.20 µR/scan.  Applying a scaling factor of  1.2 (i.e. [2 x 5.8]/9.6 based on the dual 
and single units measured reference exposures) this becomes about 0.24 µR/scan.  For 
180 scans/h and 2000 hours occupancy per year this translates to an integrated exposure 
of about 86 mR per year, which is below the ANSI recommended 100 mrem.  However, 
consistent with the principle of ALARA (keeping exposures as low as reasonably 
achievable) it is recommended that employees do not routinely occupy the immediate 
open area next to the inspection zone.  
 
Radiation emissions from the cabinet enclosure 
 
No data was provided on radiation “leakage” emissions from the two cabinets.  These are 
not expected to be significantly different than the single-source version of the Secure 
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1000, except for the area opposite the inspection zone, where the primary beam from the 
opposite unit is transmitted.  It is recommended that some measurements be performed in 
the center of the back of the cabinet, where the beam from the opposite unit is not 
shielded by the vertical detectors.  Particular attention should be given to vent holes and 
spaces the cracks around the cabinet doors.  Note that in the absence of any shielding the 
exposure in this region would be about 3 µR/scan. 
 
Recommendations 
 
It is recommended that the cost effectiveness of wing shields be assessed in view of the 
considerations above. 
 
Although it is unlikely that the annual permissible dose be exceeded, it is recommended 
that full-time employees do not occupy the immediate area next to the inspection zone at 
each side of the opening between the two cabinets for long periods of time.  This also 
applies to the adjacent areas beside each cabinet if wing shields are not implemented.  
This is especially important for heavy machine use.   
 
Exposure measurements should be made at the back of each unit while the opposite unit 
is scanning to verify proper shielding of the primary beam. 
 
Other considerations 
 
There was a design change to the front panel of the Secure 1000 since the 
test.  The change consists of replacing the flat front panel with a curved front panel (see 
attachment 3).   Assuming that there is no significant difference in the composition and 
thickness of the material, this modification is not expected to significantly affect the dose 
distribution.  However, because of the curvature, the reference measurement point is now 
a few inches closer to the x-ray source (i.e. 30 cm from the surface of the front panel at 
the center).  The effect of this is that the subject dose, for the purpose of the ANSI 
standard, will increase.  The increase is roughly inversely proportional to the distance 
from the x-ray anode.3  That is, if the curvature moves the reference point inward by 10% 
of the distance from the anode, then the subject dose will increase by about 10%.  The 
amount of curvature does not seem enough to affect conformance with the ANSI 
standard.  However, unrestricted access to points extremely close to the x-ray tube is not 
recommended. 
 
 
 
 
Attachments 

1.  report 
2. Rapiscan drawings and specs. 
3. Photo of latest version 

                                                 
3 This is true as an average dose received by the skin surface.  Points on the skin will receive different 
doses, particularly in regions where the sweeps of the x-ray beam do not touch or overlap. 
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From:
To: Spanier, Lee
Subject: FW: SmartCheck HT
Date: Friday, March 05, 2010 5:48:41 PM
Attachments: smartcheck 608 signed.pdf

Hi Lee,
In response to some of your recent questions, please find attached the signed ANSI/HPS N43.17
Certificate of Compliance from Frank Masse Associates for our AIT system.
The configuration is the same as that previously tested at the TSL, .
 
Also included below is correspondence between AS&E's Radiation Safety officer ( )
and Frank Cerra from NIST.  This correspondence shows additional measurements performed to
demonstrate the successfu  with dose well below the required limits.
 
Please let us know if you require any additional information.
 
 Thank you,
 
 
Sr. Program Manager
American Science and Engineering Inc

 
 

From:  
Sent: Tuesday, July 22, 2008 2:32 PM
To: frank.cerra
Cc: 
Subject: SmartCheck HT
 
Frank,
 
We just made some measurements on the SmartCheck HT

 
I measured the dose per scan with the RadCal 9010 @ 1800 cc chamber 

 
The unattenuated dose was measured at at that position. 

[we assume a maximum of 240 scans an hour; so  * 240 per hour =  hou
 All of these are entrance dose.

 
The attenuated dose was measured at  about  times less than the unattenuated dose.

 * 240 per hour = hour]
 

 
 below the requirement of N43.17 for leakage (  0.25
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mrem in any hour 30 cm from the surface of the system).
 
Give me a call to discuss this data.

This message is intended only for the addressee and may contain information that is
confidential, privileged or contain data within the definition of the International
Traffic in Arms Regulations (ITAR) and/or Export Administration Regulations (EAR)
and are subject to the export control laws of the US Government. Unauthorized use
or transfer of this data by any means to a foreign person, whether in the US or
abroad without an export license or other approval from the US Department of State
or Commerce is strictly prohibited and may be unlawful. If you are not the intended
recipient, or the person responsible for delivering it to the intended recipient, you
should not read, copy, disclose or otherwise use this message, except for the
purposes of delivery to the addressee. If you have received this e-mail in error
please delete it and advise AS&E immediately.
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SENSITIVE SECURITY INFORMATION 
WARNING: THIS DOCUMENT CONTAINS SENSITIVE SECURITY INFORMATION THAT IS CONTROLLED UNDER THE PROVISIONS 
OF 49 CFR PART 1520. NO PART OF THIS DOCUMENT MAY BE RELEASED WITHOUT THE WRITTEN PERMISSION OF THE UNDER 

SECRETARY OF TRANSPORTATION FOR SECURITY, WASHINGTON, DC 20590.  UNAUTHORIZED RELEASE MAY RESULT IN CIVIL 
PENALTY OR OTHER ACTION.  FOR U.S. GOVERNMENT AGENCIES, PUBLIC AVAILABILITY TO BE DETERMINED UNDER 5 U.S.C. 

552. 

SENSITIVE SECURITY INFORMATION 
 

Whole Body Imager (WBI) 
Qualification Data Package (QDP) Addendum 1 

 
WBI-QDP-ADDENDUM-1_APPENDIX-C-2 

(CEI RADIATION SAFETY REPORT) 
[SUPPORTING SHALL(S): 169, 170] 

 
December 11, 2008 

 
 

Reference Documents: 
Management Plan for the Whole Body Imager (WBI) 

Qualification Test & Evaluation (Report # DHS/STD/TSL-08/22, 08 September 
2008, Draft); and Procurement Specification (Report # DHS/TSA/OST/ENG/WBI-

001, 5 September 2008, FINAL, Version 1.0) 

 
 

Submitted by: 
Smiths Detection 

30 Hook Mountain Road 
P. O. Box 410 

Pine Brook, New Jersey 
 
 

Compliant with: 
RFP # HSTS04-08-R-CT2056 
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Compliance Engineering Ireland Ltd
RAYSTOWN, RATOATH ROAD, ASHBOURNE, CO. MEATH, IRELAND

Tel: +353 1 8256722  Fax: +353 1 8256733

 
 
 

Confidential Report 
 

Client: Test of: 

Smiths Detection Irl. Ltd. 
Unit 4, Westpoint Buildings, 
Link Road, 
Ballincollig, 
Co. Cork. 
 
Attention: 
 

eqo (Millimeter Wave Inspection System) 
 
 
To: 
ICNIRP Guidelines: 1998 
IEEE ANSI C95.1 – 2005 
EU EMF Recommendation 1999/519/EC 
EU Directive 2004/40/EC 
EN 50371: 2002 
 

 
 
 
 
COPIES TO: File 
 
REPORT REF: 08E2436-1 TESTED BY:  
 
DATE RECEIVED: November 2008 REPORT BY: 
 
ISSUE DATE: November 2008 AUTHORISED SIGNATORY: 
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Compliance Engineering Ireland Ltd Terms and Conditions 
 

1. All quotations are submitted, orders are accepted and services supplied by Compliance Engineering Ireland 
Limited ("CEIL") subject to and upon the following express Terms and Conditions and all other Conditions, 
warranties and representations express or implied and statutory or otherwise are hereby excluded insofar as it 
is lawful to do so.  No addition thereto or variation therefrom, contained or referred to in the Customers order 
form or otherwise effected shall apply unless specifically agreed in writing by a duly Authorised Officer of CEIL. 

2. All orders including any based on a quotation previously submitted by CEIL are subject to acceptance in writing 
by CEIL. 

3.(a) The prices set out in any quotation are based upon current costs and if there is any variation in the said costs 
between the date of the order or Contract and delivery of the final report CEIL shall be entitled to adjust prices 
to reflect such variations. 

   b) In the event of any suspension or variation of work arising from the Customer's instructions or lack of 
instructions the price set out in any quotation may be increased to cover any extra expense incurred by CEIL. 

   c) All prices quoted are strictly NET.  The customer shall where applicable, in addition to the relevant price, pay 
a sum equal to the VAT chargeable in respect of the supply of services. 

   d) Accounts must be paid in full in advance or by way of an irrevocable letter of credit opened with a Bank 
approved by CEIL unless credit terms have been agreed by CEIL in which event accounts must be paid in full 
within 1 month from the date of the invoice.  Time for payment is of the essence and the customer shall be 
liable to pay any outstanding amount from its due date until the date of payment at a rate of 2% per month or 
part thereof. 

4. Any times quoted for the performance of services are to be treated as estimates only.  CEIL shall not be liable 
in any manner whatsoever for failure to perform services within the time quoted, nor in such circumstances shall 
the Customer be entitled to cancel or terminate any order or contract. 

5. The Customer is responsible for delivery to CEIL of test item(s) free of any duty, VAT, freight charges etc. 
unless otherwise agreed in writing by CEIL. 

6. The Customer shall be responsible for collecting non-perishable samples received for testing or laboratory work 
upon completion of tests or laboratory work.  If the Customer fails to collect such samples within 90 days from 
completion of the tests or laboratory work CEIL shall be entitled without further notice to dispose of the samples 
without liability. 

7. No action or legal proceedings shall be taken (except in the case of wilful neglect or default) against CEIL by 
reason of or arising out of any research, investigation, test or analyses or the publication of the results thereof in 
the name of CEIL.  Under no circumstances shall CEIL be liable to the Customer for any indirect, incidental, 
special or consequential damages of any nature whatsoever (including but not limited to loss of use, revenue, 
profit, data or business opportunity) either based upon a claim or action in Contract or in Tort, indemnity or 
contribution, or otherwise arising out of the Contract or performance of services by CEIL even if CEIL has been 
advised of the possibility of such damages.  The limit of CEIL's aggregate liability (whether in Contract, Tort, 
strict liability in Tort or by statute or otherwise) to the Customer or to any third party for non-performance by 
CEIL and for any and all other claims  shall not in the aggregate exceed the fees paid by the Customer to CEIL.  
The Customer shall indemnify CEIL against all claims made against CEIL by any third party arising from this 
Contract. 

8. The copyright of any report is reserved to CEIL and it shall not be used either in whole or in part, for the 
purposes of advertising, publicity, litigation or otherwise without the prior written consent of a duly Authorised 
Officer of CEIL where such consent is given the Customer shall comply with any conditions attaching to the 
consent.  In conformance with laboratory accreditation requirements reports shall only be produced in full.  The 
test results tabulated shall relate only to the defined item(s) tested. 

9. If in CEIL's judgment, the customer's financial condition is such as could adversely affect the customers ability 
to perform any of its obligations or if the customer is in default in any of its obligations to CEIL whether 
hereunder or under any other Contract CEIL may terminate this Contract and/ or any other Contract between 
CEIL and the Customer, cancel any uncompleted order or suspend performance of services or the delivery of 
any reports and if it does so the Customer shall indemnify CEIL against all costs, charges, expense and 
damages incurred thereby. 

10. CEIL will not be liable for non-performance in whole or in part of its obligations if this is attributable to any cause 
beyond the control of CEIL including (without limitation) any act of god, force majeure, war, civil war, 
disturbance, rebellion, embargo, strike, labour dispute, illness, flood, fire, sabotage or government action or 
regulation.  If a Contract or order or any part thereof shall become impossible of performance or otherwise 
frustrated CEIL shall be entitled to reasonable remuneration for any work done up to the date of such 
impossibility or frustration, due credit being given for any amounts in respect of the Contract or order paid by 
the Customer. 

11. These Conditions and the Contract to which the document relates shall in all respects be governed by and 
construed in accordance with the laws of the Republic of Ireland and in accordance with the Republic of Ireland 
shall have exclusive jurisdiction to determine any disputes arising therefrom unless otherwise agreed. 
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eqo (Millimeter Wave Inspection System) 
 

To: 
ICNIRP Guidelines: 1998 
IEEE ANSI C95.1 – 2005 

EU EMF Recommendation 1999/519/EC 
EU Directive 2004/40/EC 

EN 50371: 2002 
 
 
 

1 Introduction 
 
At the request of  of Smiths Detection, Compliance Engineering 
Ireland Ltd., has conducted a survey of the electromagnetic field strengths from the 
“eqo” Millimeter Wave Inspection System.  
 
Detailed broadband measurements were made at the system. The measurements were 
made to determine compliance with international guidelines on electromagnetic radiation 
to ensure public safety.  
 
Non-ionising radiation such as that emitted by a radio transmitter has a physiological 
interaction with the body and guideline limits defining allowable levels have been 
published. 
 
Measurements were made at the Smiths Detection facility at Ballincollig, Co. Cork.  

 was present for the duration of the survey. The measurements were 
carried out on the 10th of November 2008.  

(b) (6)

(b) 
(6)
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2 Discussion of Guideline Safety Levels 
 
 
2.1 ICNIRP  
 
The International Commission on Non-Ionising Radiation Protection (ICNIRP) guidelines 
for limiting exposures to electromagnetic fields were published in 1998. These guidelines 
were developed in co-operation with the Environmental Health Division of the World 
Health Organisation (WHO) as part of the WHO Environmental Health Criteria 
Programme. 
 
 
Frequency Range E-field strength 

(V/m) 
H-field strength 

(A/m) 
B-field 

(µT) 
Equivalent plane 

wave power 
density, Seq 

(W/m2) 
Up to 1 Hz - 1.63 x 105 2 x 105 - 

1-8 Hz 20000 1.63 x 105/f2 2 x 105/f2 - 
8-25 Hz 20000 2 x 104 2 x 104/f - 

0.025-0.82 kHz 500/f 20/f 25/f - 
0.82-65 kHz 610 24.4 30.7 - 
0.065-1 MHz 610 1.6/f 2.0/f - 

1-10 MHz 610/f 1.6/f 2.0/f - 
10-400 MHz 61 0.16 0.2 10 

400-2000 MHz 3f1/2 0.008f1/2 0.01f1/2 f/40 
2-300 GHz 137 0.36 0.45 50 

 
Table1:  Reference levels for occupational exposure to time-varying electric and magnetic fields. 

 
 
Frequency Range E-field strength 

(V/m) 
H-field strength 

(A/m) 
B-field 

(µT) 
Equivalent plane 

wave power 
density, Seq 

(W/m2) 
Up to 1 Hz - 3.2 x 104 4 x 104 - 

1-8 Hz 10000 3.2 x 104/f2 4 x 104/f2 - 
8-25 Hz 10000 4000/f 5000/f - 

0.025-0.82 kHz 250/f 4/f 5/f - 
0.8-3 kHz 250/f 5 6.25 - 
3-150 kHz 87 5 6.25  

0.15-10 MHz 87 0.73/f 0.92/f - 
1-10 MHz 87f1/2 0.73/f 0.92/f - 

10-400 MHz 28 0.073 0.092 2 
400-2000 MHz 1.375f1/2 0.0037f1/2 0.0046f1/2 f/200 

2-300 GHz 61 0.16 0.20 10 
 

Table 2:  Reference levels for general public exposure to time-varying electric and magnetic fields. 
 
 
The guidelines are expressed in terms of induced electric currents in the body and 
specific absorption rate (SAR) values. Different levels are set for workers and for 
members of the public. Considering the frequency of the emissions from the systems 
under examination only the SAR values need be considered. From the basic restrictions 
IRPA/INIRC derive limits in terms of the root mean square values for the electric and 
magnetic field strengths and for the equivalent plane wave power flux density. 
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2.2 EU EMF Recommendation 
 
The European Commission has published a Recommendation (1999/519/EC) 
requesting Member States to put in place national legislation setting down maximum 
limits of non-ionising electromagnetic fields. This Recommendation has closely adopted 
the ICNIRP 1998 guidelines. It applies to public exposure only. 
 
 
 
2.3 EU Directive 
 
Guidelines similar to those adopted by the ICNIRP have been adopted in the EU 
Directive (2004/40/EC), which is intended to ensure the protection of workers from non-
ionising electromagnetic fields.  The aim of the Directive is to protect workers only and 
will not specify levels for public areas.   
 
 
2.4 IEEE ANSI C95.1 - 2005 
 
ANSI C95.1- 2005, Standard for Safety Levels with Respect to Human Exposure to 
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz. 
This standard has exposure limits for electric fields and magnetic fields that are whole-
body and time averaged.  It has relaxed limits for an appendage and also has exposure 
limits for induced and contact currents. 
 
 
2.5 EN 50371: 2002 
 
EN 50371: 2002 is a generic standard to demonstrate the compliance of low power 
electronic and electrical apparatus with the basic restrictions related to human exposure 
to electromagnetic fields (10 MHz - 300 GHz) for the general public. If the average 
power emitted by the apparatus operating in the frequency range 10 MHz to 300 GHz is 
less than or equal to 20 mW and the transmitting peak power is less than 20 W then the 
apparatus is deemed to comply with the basic restrictions without testing. 
 

TSL001366



  Report Ref: 08E2436-1 
  Page 6 of 15 

 3 Method of Measurement 
 
A series of broadband measurements were made at different locations at the system 
using a number of different Radiation Hazards Monitors. 
 
Measurements were made at four different heights; 1.1 m. 1.3 m, 1.5 m and 1.7 metres. 
Measurements were made in dynamic scanning mode. Measurements were also made 
with the probe held close to the human body at the heights of 1.1 m, 1.3 m, 1.5m and 
1.7 metre as requested. 
 
At each location the measuring system was directed to ensure that the maximum 
component of the field was measured.  
 
 
The equipment used for this survey is listed in Appendix A. 
 
 
4 Results 

 
 
  
The results obtained on the 10th of November at each individual location can be seen in 
Table 1, page 7.  
 
At all points 1-4, the levels of electromagnetic fields

 
 
In addition, the magnetic field emissions 

s defined by 
ICNIRP.  
 
At point 5, the highest level recorded was 

 
As the system  the system complied with the specification of 
50371: 2002. 
 
 

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)
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Mmt 
Points 

Description of mmt 
Points 

Height of 
mmt 
point 

Levels from  
100 kHz – 50 GHz 
 

2

% of Public 
Guideline 
Exposure limit 

2

 
 
1 

 
At the entrance of 
doorway 

 
 
2 

 
In the centre of the 
doorway 

 
 
3 
 

In the centre of the 
flat panel array 

 
 
4 

In the centre of the 
mat, indicated by 
markings with probe 
close to body 

 
 
5 

 
At closest point to
transmitter 

 
 

Table 1: Levels measured at various heights at the system

(b) (4)
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5 Conclusions 
 
The highest level o  

outlined by the International Commission on Non Ionising Radiation Protection (ICNIRP).  
 
As the power output of the transmitter  it complies with the 
requirements of EN 50371: 2002.  
 
As such, the levels of radio frequency electromagnetic field strengths from the eqo 
(Millimeter Wave Inspection System) comply with limits outlined by the International 
Commission on Non Ionising Radiation Protection, the European Union 
Recommendation on Electromagnetic Fields 1999/519/EC, the European Union 
Directive 2004/40/EC, IEEE ANSI C95.1 – 2005 and EN 50371: 2002. 
 
 
 

 
 
 

(b) 
(4)

(b) (4)
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Appendix A 
Equipment used 

 
 

Item Manufacturer Model 
Number 

Serial 
Number 

Radiation Hazards Monitor Narda NBM-550 A-0068 

Radiation Isotropic Probe Narda EF 0391 A-0119 

Radiation Hazards Monitor Narda SRM M-0082 

3-Axis Antenna Narda SRM H-0254 

Radiation Hazards Monitor Raham 40 9622429 

Radiation Isotropic Probe Raham 94 9619070 

Radiation Hazards Monitor Narda ELT-400 M-0109 

B Field Probe Narda ELT M-0152 
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Appendix B 
Site Photographs 
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Appendix C 
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List of References: 
 
ICNIRP, 1998. Guidelines for limiting exposure to Time-Varying Electric Magnetic, and 
Electromagnetic Fields (Up to 300 GHz), Health Physics, Vol. 74, No. 4, April 1998 
 
ANSI C95.1- 2005, Standard for Safety Levels with Respect to Human Exposure to 
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz. 
 
EN 50371: 2002: Generic standard to demonstrate the compliance of low power 
electronic and electrical apparatus with the basic restrictions related to human exposure 
to electromagnetic fields (10 MHz - 300 GHz) 
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December 11, 2008 
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2008, Draft); and Procurement Specification (Report # DHS/TSA/OST/ENG/WBI-

001, 5 September 2008, FINAL, Version 1.0) 
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Issue Date: 2008-05-29 Page 6 of 7 Report Reference # E240592-A1-UL-1
   
 

IEC 61010-1 

SubClause Difference + Test Result - Remark Verdict 
 

 Underwriters Laboratories Inc.   

8.2A Nonmetallic enclosures intended for outdoor use 
shall meet the UV resistance requirements of 
ANSI/UL 746C or of C22.2 No. 0.17, or of both as 
appropriate. 

Not for outdoor use. N/A 

9 Add row for 1,5 mm clearance: 2560 V / 1390 V / 
1970 V 

 N/A 

9.2.1 Flame RATINGS of ANSI/UL 94 V-0, V-1, and V-2 
are equivalent to the flammability classifications of 
IEC 60707 FV-0, FV-1, and FV-2, respectively.  

 Pass 

9.2.1 Flame ratings FT-1 of CSA C22.2 No. 0.3 and VW-
1 ANSI/UL 1581 are considered acceptable for 
insulated wire and cable. 

 Pass 

9.5A.1 An overcurrent protective device shall be 
connected in the ungrounded supply conductor 
unless the overcurrent protective device or devices 
are so constructed as to interrupt both the neutral 
(grounded) and ungrounded conductors of the 
MAINS supply simultaneously. Where fuses are 
used as overcurrent protective devices in both the 
neutral (grounded) and ungrounded supply 
conductors, the fuseholders should be mounted 
adjacent to each other and the fuses shall be of the 
same RATING and characteristics. 

20 A circuit breaker provided in 
equipment. 

Pass 

9.5A.2 The screw shell of a plug fuseholder and the 
ACCESSIBLE contact of an extractor fuseholder 
connected to the ungrounded supply conductor 
shall be connected towards the load. The 
ACCESSIBLE contact or screw shell of fuseholders 
connected in the neutral (grounded) conductor 
shall be located towards the grounded supply line. 

 N/A 

11.7 Annex G is normative and replaces the 
requirements of 11.7.2 - 11.7.4. 

 N/A 

12.3.1 Add: "Nonmetallic parts subject to UV radiation 
shall be tested in accordance with 8.2A if failure 
could result in a HAZARD." 

 N/A 

12.3.2 Replace the second paragraph with: "Conformity is 
checked by inspection or by measuring to verify the 
limits in Annex DVC are not exceeded." 

 N/A 

14.1.1 Add: "Where safety is involved, components shall 
comply with applicable safety requirements 
specified in relevant ANSI, CAN, IEC, ISO, or UL 
standards, as appropriate." 

 Pass 

14.1.2 Add to end of item (d): "Annex DVA provides  Pass 
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TRF No.: IEC 61010_D Underwriters Laboratories Inc.  

 
Power Supply Cords and Plugs - For the USA provided with NEMA 5-20R Type B plug 
(considered equivalent to IEC 60390). For international applications IEC 60390 plug used.  All 
power cords and plug assemblies provided with the unit will be certified and suitable for use in 
the country for which the product is installed.  Due to high leakage current during open ground a 
high leakage current warning marking is located near the power input connection. 
 
Permissible limits measurement under open ground condition (cl 4.4.2.2) was not considered 
necessary based on the use of an industrial Type B plug configuration.  This plug configuration is 
similar to the IEC60309 industrial plug which allows the considerations for Pluggable Type B 
equipment under the following conditions:.  
A. The equipment is intended to be installed, maintained and moved by Service 
Personnel, and the safety instructions state this.  
B. The power supply cord set employing the appropriate type plug configuration is 
provided with the ITE and described in the certification Report. 
C. The attachment plug on the cord set is a 20 A configuration.  
D. To reduce the risk of replacement of the original power supply cord with a power 
supply cord the installation instructions indicate that any replacement of the power supply cord 
should be conducted by a Service Person, and the same type cord and plug configuration should 
be utilized. Additionally, information on restrictions on intended installation location should be 
provided.  
E. The symbol (ISO 7000-0434, exclamation point in a triangle) is provided as a marking 
adjacent to the appliance inlet and this marking should be also near the plug type information in 
the manual.   
F. The following marking is to placed on the equipment: 
WARNING 
HIGH LEAKAGE CURRENT 
EARTH CONNECTION ESSENTIAL 
BEFORE CONNECTING SUPPLY 
 
The radiated emissions Testing and Power Density Calculations noted in Enclosure 6 were used 
to determine compliance with IEEE C95.1:2005, Standard for Safety Levels with Respect to 
Human Exposure to RF Electromagnetic Fields, 3 kHz to 300 GHz, Table 9. According to the 
report at a distance 2 cm from the radiating antenna(s), the power density was calculated, based 
on actual field strength measurements, to be 4 x  E-6 milliwatts per centimeter squared.  Table 9 
of IEEE C95.1 references maximum permitted exposures (MPE) for the general public.  For the 
frequency range of 2 - 100 GHz, the MPE for RMS power density (S) would be 10 Watts per 
meter squared (1 milliwatt per centimeter squared).  Based on this information, the incident 
power density that a person could be exposed to within the imaging device is significantly below 
the MPE levels specified in the IEEE C95.1 Standard. The SC-100 has also received the Federal 
Communications Commission Grant of Equipment Authorization Certification to Part 15C.  See 
Radio Telecommunication and Telecom Directive for EMC compliance.   
 
The mast employs a magnesium alloy as part of the construction.  Testing was not considered 
necessary since the masts are located in a Limited Energy Circuit, 9.3.   
 
End Stop Testing was conducted 10 times and considered sufficient due to the following: 

 
 After every 

scan the correlation between the position feedback sensors must match.  
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IEC 61010-1 
Clause Requirement + Test Result - Remark Verdict 
 

TRF No.: IEC 61010_D Underwriters Laboratories Inc.   

12 PROTECTION AGAINST RADIATION, INCLUDING LASER SOURCES, AND 
AGAINST SONIC AND ULTRASONIC PRESSURE 

Pass 

12.1 Equipment provides protection Millimeter waveform 
technology.  See GPI and 
Enclosure Miscellaneous, 
Power Density Calculations. 

Pass 

12.2 Equipment producing ionizing radiation  N/A 
12.2.1 Ionizing radiation ................................................... :  N/A 
12.2.2 Accelerated electrons  N/A 
12.3 Ultra-violet (UV) radiation ...................................... :  - 

 No unintentional and HAZARDOUS escape of UV 
radiation 

(test under consideration) N/A 

12.4 Micro-wave radiation  Pass 

 Power density does not exceed 10 W/m2............. : See Enclosure Miscellaneous, 
Power Density Calculations. 

Pass 

12.5 Sonic and ultrasonic pressure N/A 
12.5.1 Sound level............................................................ :  N/A 
12.5.2 Ultrasonic pressure................................................ :  N/A 
12.6 Laser sources (IEC 60825-1)  N/A 
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IEC 61010-1 
Clause Requirement + Test Result - Remark Verdict 
 

 

TRF No.: IEC 61010_D Underwriters Laboratories Inc.   
 

12.2.1 TABLE: Ionizing radiation N/A 

Locations tested  Measured values 
(µSv/h)  

Result / Comments  

   
supplementary information:  
 
 

12.5.1 TABLE: Sound level N/A 

Locations tested: at operator's normal position 
and at bystanders' positions  

Measured values 
(dBA)  

Calculated maximum sound 
pressure level  

   
supplementary information:  
 
 

12.5.2 TABLE: Ultrasonic pressure N/A 

Locations tested Measured values Comments 
 dB  kHz   

At OPERATOR"S normal position    
At 1 m from the ENCLOSURE    

    
supplementary information:  
NOTE - No limit is specified at present, but a limit of 110 dB above the reference pressure value of 20 µPa is 
under consideration for applicable frequencies between 20 kHz and 100 kHz. 
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Regards
 

 
Director of Imaging Technology
L-3 Security and Detection Systems
10 Commerce Way
Woburn, Ma.
 
Blackberry
Mobile:      
 
From: Bassen, Howard I.  
Sent: Tuesday, July 06, 2010 11:53 AM
To: 
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
 

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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Please contact me if you have additional questions.
 
Best regards;
 

 
Director of Imaging Technology
L-3 Security and Detection Systems
10 Commerce Way
Woburn, Ma.

From: Bassen, Howard I.  
Sent: Tuesday, July 06, 2010 11:53 AM
To:
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
 

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)
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Security & Detection Systems 
 

10 Commerce Way 

Woburn, MA  01801 USA 

781-939-3800 Fax:  781-939-3996 
www.l-3com.com 

 

L-3 Communications        Proprietary Information 
 

In order to begin the preliminary assessments under the IAG tasks we need to get information and answers to the following list of 

questions for the L-3 security system.   

 

Questions 

 

1. Please provide us with an original waveform diagram of the ProVision transmitted signal with a detailed time and 

amplitude scale.  

 

L-3 Answer: 
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Figure 1.  System Timing and waveforms 

a. The timing is simple, a pulsed signal; the active transmitting sweep time is 5.59 uS.  The period is 8.08uS. 

The peak power is 0.068 milliwatts EIRP. The modulation during the pulse is FMCW (Frequency Modulated 

Continuous Wave). 

b. Each mast has a transmitter and they are both transmitting during the sweep.  The sweeps are synchronized 

with a time offset to prevent interference.  

c. Two transmitters (one in each mast) are active during the scan or calibration cycles. 

d. During the normal operation of the system, the transmitters only operate in a sweeping mode. The 

transmitters are only turned on when the mast is sampling.  Once the scan is complete, the transmitters are 

turned off. 

  

2. We need emissions field strength maps for locations where subjects and personnel will be located.  The information 

should include the following. Please provide a spatial map of the exposure and emissions field strength for the location 

of the security scan subject.  This should include the full length and height of the person’s body and any locations 

where the emitter might dwell.  

 

L-3 Answer: 

 

a. Field emission maps data are not available, however the worst case field intensity occurs if a person was 

standing next to the radome, from the face of the antennas.1 

b. Arrays have transmitting antennas that cover the entire inner scan area. The entire human body will be 

illuminated.  For a video simulation to illustrate this please reference:  

http://www.dsxray.com/advancedimaging/ProVision%20Animation.wmv  

 

3. What is the polarization of the exposure from the antenna array? 

 

L-3 Answer: 

 

a. Vertical 

 

4. What is the location of the  transmitting elements in the antenna array?  What is the angle of motion of the antenna 

array?  What is the velocity that the antenna array as it moves? 

 

L-3 Answer: 

 

 

a. Antennas are located on two vertical masts, masts are 2 meters in height; only one of the transmit antennas is 

active at a time. Each vertical scan line takes approximately 3.2 milli-Seconds and the vertical scans are 

repeated approximately every 0.5 cm of the array’s mechanical trajectory. 

b. The masts move in a cylindrical arc, with a  cm radius, the antennas radiate toward the center of the 

scanner. Antenna mast located behind a radome. The closest a person can be to the antenna is cm.  The 

transmit array is active only during motion; the scan takes approximately seconds.  

c. Mast motion is an ‘S-curve’ for velocity with peak velocity approximately meters/ second. 
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Figure 2. View of Mast through Doorway       Figure 3. Side View of Mast

 
Figure 4.  System Parameters Motion, Sampling 
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5. What are the beam width, gain, and antenna pattern of the transmitting antenna?   
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          5.  Have radiated emissions measurements been performed from 1-24 GHz?  The information provided so far does not  

               seem to have these details.  

 

L-3 Answer: 

  

b. Yes  FCC CE radiated measurements have been completed.2 

c. FCC ID is TUZ-S-100 

d. Public available test report from FCC Web Site: 

https://fjallfoss.fcc.gov/prod/oet/forms/blobs/retrieve.cgi?attachment_id=741837&native_or_pdf=pdf  

 

6. Have you taken magnetic field measurements in and around the device from 0-9kHz?  If so, please provide the data.  

 

L-3 Answer: 

 

i.  No. 

 

7. Have any electromagnetic interference (EMI) testing of the security system with medical devices been performed?  If 

so, please provide information about the medical devices tested, how this was set-up and done, the choice of devices, 

any reference standards or information used, and the results.  

 

L-3 Answer: 

 

a. No testing to date. 

 

8. Please provide information about the personnel operating the scanner, including their location and distance from the 

scanner, time periods at these locations, and any other emitters in the vicinity.  What will be the separation distance 

from other security systems?  Provide details about these emitters and the environment.   

 

L-3 Answer: 

 

a. Typical scenario is for an officer to be standing near the exit to direct people into the scanner and to operate 

the machine. A touch panel display is mounted on one leg for controlling the ProVision scanner. The officer 

stands 0.5 to 1 meter from the scanner and can be at that station for hours. 

b. Addition scanners may be placed side by side.  

c. Other equipment in the vicinity could include X-ray baggage scanners, conveyers, bin return mechanisms, 

and the standard magnetometers.  

d. Magnetometers may and may not be utilized, and are not included as part of the L-3 Provision as a standard 

product. 

 

9. Please provide details about the location and typical time periods of subjects waiting in line to be scanned. 

 

L-3 Answer: 

 

a. People may be as close as 0.5 to 1 meter from the entrance waiting in line. The typical time to process a 

person into the scanner, be scanned, and evaluation ranges from 6 to 30 seconds. The actual scan is 1.5 

seconds. 

b. Video demo of people going through the scanner can be found here: 

http://www.dsxray.com/advancedimaging/ProVisionLondon_512k.wmv 
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Footnotes: 
1. Maximum Permissible Exposure Report Addendum to FCC ID: TUZ-S-100, Security Portal, Provision.    

CKC laboratory FC06-056A-R2.pdf January 22, 2010 

2. FCC report FC06-056  Test Report for the Security Portal, SCOUT 100 VERSION 2 SWITCH, FCC PART 

15 SUBPART C SECTIONS 15.207 & 15.209 COMPLIANCE    
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Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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From: Bassen, Howard I.  
Sent: Tuesday, July 06, 2010 11:53 AM
To: 
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
 

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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that FDA has conducted non-interference tests using the L-3 ProVison and has not
encountered adverse effects on the groups and specific types of devices tested
during the validation test. 

8)      Will FDA be testing all Millimeter Wave and X-Ray AIT systems as part of this test
procedure?

 
I will get back to you with an answer on stopping mechanical movement.  Having read, the
reports there is a lot of detail on what was measured and how the measurements were
made, you may want to read the CKC report before completing your own lab test
evaluation plan.
 
Please contact me if you have additional questions.
 
Best regards;
 

 
Director of Imaging Technology
L-3 Security and Detection Systems
10 Commerce Way
Woburn, Ma.
 
Blackberry: 
Mobile:       
 
From: Bassen, Howard I.  
Sent: Tuesday, July 06, 2010 11:53 AM
To:
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
 

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen
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From: Bassen, Howard I.
To:
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
Date: Tuesday, July 06, 2010 12:11:33 PM

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as
follows.

We would like the ability to disable the mechanical scan of one or both antenna
arrays so they are fixed and do not rotate around the center of the scanner where
the person being image would stand.  This appears to be a simple matter of
disabling electrical power or a belt on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose
medical devices to a more constant field.  We also want to use the scanner in its
normal manner, with rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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Best regards;
 

 
Director of Imaging Technology
L-3 Security and Detection Systems
10 Commerce Way
Woburn, Ma.

From: Bassen, Howard I.  
Sent: Tuesday, July 06, 2010 11:53 AM
To: 
Cc: Spanier, Lee; Witters Jr., Donald M.; Umberger, Frank K*
Subject: modifying the mm wave scanner to be delivered to FDA labs
 

Hello,

Please let me know if the unit that is planned for delivery in 7/16 can be set up as follows.

We would like the ability to disable the mechanical scan of one or both antenna arrays so
they are fixed and do not rotate around the center of the scanner where the person being
image would stand.  This appears to be a simple matter of disabling electrical power or a belt
on the outside of the unit.

This will allow us to measure the fields emitted more accurately and to expose medical
devices to a more constant field.  We also want to use the scanner in its normal manner, with
rotating antenna arrays operating normally.

Please contact me if you have questions.

Howard Bassen

 

Leader, Electromagnetics and Wireless Laboratory

Division of Physics, Office of Science and Engineering Laboratories

Center for Devices and Radiological Health, FDA

10903 New Hampshire Avenue

WO62-(1112)

Silver Spring, MD 20993-0002
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From: Spanier, Lee
To: Pryor, Robert
Subject: FW: radiation emissions ratings on WBIs units
Date: Tuesday, April 28, 2009 3:46:00 PM
Attachments: ETS07-009B.pdf

Bob,  Here is the most recent report from L3 on its emissions. v/r, Lee

-----Original Message-----
From: Carden, Victor 
Sent: Thursday, April 23, 2009 5:30 PM
To: Spanier, Lee
Cc: jsmith@kasemanllc.com; Freimanis, Adam D
Subject: FW: radiation emissions ratings on WBIs units

Lee

I believe the attached is intended for Justin but I have included you as well.  Thank you

Victor

-----Original Message-----
From: 
Sent: Thu 4/23/2009 4:54 PM
To: Carden, Victor
Cc: Freimanis, Adam D; Justin Smith; Druitt, Kathleen
Subject: RE: radiation emissions ratings on WBIs units

Mr. Carden,

I am sorry for the delay in getting this information to you. Here is the
information you requested from L-3 Communications Security & Detection
Systems. If you need further information, please do not hesitate to
contact me.

-       EN55022 test results or equivalence:

The attached test report has the radiated emissions (55022) and immunity
test (61000-4-x) results for the ProVision system.  

-       IEC 61000-4-x test results or equivalence:

The attached test report has the radiated emissions (55022) and immunity
test (61000-4-x) results for the ProVision system.  

-       Details on shielding practices for equipment wiring:

The ProVision system incorporates a variety of shielding techniques to
insure electromagnetic emissions and immunity performance.  Shielded
cabling and/or RF enclosures are employed for critical signals within
the system.  All RF and mmWave signals are routed in coaxial cables.
Schematics, routing instructions and cable specifications can be
provided upon request.

TSL000841
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From: Masters, Barry
To: Bell, Curtis; Lane, Skip; Spanier, Lee
Cc: "Petracci, William"; Venafro, Thomas <CTR>
Subject: RE: Radiation Safety
Date: Friday, January 23, 2009 11:31:22 AM
Attachments: EMI-100 Letter of Non-Significant Risk (2).doc

Curtis,
 
The report you are referring to was not submitted with the L3 data package. Appendix G is sited as
third party proof of the unit’s compliance with the ICNIRP Guidelines Reference document is UL Power
Density for the Guardian 100. I’d appreciate your comments on that report.
 
I have read the email Tom Venafro provided you and I am unable to determine if the work was
conducted at a National Recognized Test Laboratory listed by OSHA in 29 CFR 1910.7, which is
required in this case unless we can have someone conduct an analysis of the unit in accordance with
the above guidelines. Tom Venafro stated the equipment he used last time was not sufficient to obtain
measurements.  
 
I’ve attached requirements associated with the IRB, which I am trying to comply with. Your assistance
is appreciated.
 
Thanks
 
Barry
 
 
___________________________________
Barry C. Masters
General Engineer
DHS/S&T
Transportation Security Laboratory
TSL-200, Building 315

From: Bell, Curtis 
Sent: Friday, January 23, 2009 10:25 AM
To: Lane, Skip; Spanier, Lee
Cc: 'Petracci, William'; Venafro, Thomas <CTR>; Masters, Barry
Subject: RE: Radiation Safety
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