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NSTD-09-1085 Radiation Safety Engineering Assessment Report for the Rapiscan Secure 1000 in Single Pose Configuration

The dose to scanned individuals is within the requirements of ANSI/HPS N43.17-2002,
9.3

— Individual effective dose per screening (frontal and rear scan) of a subject is 1.58
prem (0.0158 pSv), less than the 10 prem (0.10 pSv) limit.

— Individual effective dose is below 25 mrem if an individual is subject to fewer than
15,822 screenings in a twelve-month period (equivalent to 43 screenings per day,
365 days per year).

The dose to scanned individuals is within the requirements of ANSI/HPS N43.17-2009,
6.1.1.1:

— The average effective per screening (frontal and rear scan) of a subject is 1.48 pwrem
(0.0148 pSv), less than the 25 prem (0.25 mSv) per screening limit.

— Individual effective dose is below 25 mrem if an individual is subject to fewer than
16,891 screenings in a twelve-month period (equivalent to 46 screenings per day,
365 days per year).

Individual effective dose is below Negligible Individual Dose (NID) (per ANSI/HPS
N43.17-2002 5.3 and 2009 B.4) of 1 mrem (0.01 mSv) per year if an individual is
subjected to:

— fewer than 632 screenings in a year (based on 1.58 prem/screening for N43.17-
2002) or

— fewer than 675 screenings in a year (based on 1.48 prem /screening for N43.17-
2009).

The aluminum-equivalent total filtration is within the requirements of ANSI/HPS
N43.17-2009, 7.1:

— The X-ray beam is attenuated by approximately 1.18 mm of aluminum-equivalent
total filtration for the master unit and 1.63 mm of aluminum-equivalent total
filtration for the slave unit, greater than the minimum requirement of no less than 1
mm of aluminum-equivalent total filtration.

Additional action is recommended to ensure that the National Council on Radiation
Protection and Measurements (NCRP 1993) general public dose recommendation of less
than 100 mrem (0.1 rem) per year is being met (ANSI/HPS N43.17-2002, 5.3 and
ANSI/HPS N43.17-2009, B.4). Specifically:

— An area exists above each of the units, due to primary beam overshoot, where the
100 mrem per year general public dose limit could potentially be exceeded. This
area extends up to a height of about 14 ft and 4.6 ft behind each of the units.

— A second area exists at the entry and exit locations of the scan area, where the 100
mrem per year general public dose limit could potentially be exceeded. This area
extends approximately 1.7 ft from the side of the units at the entry and exit
locations.
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— It is recommended that a survey of each installation site be conducted to ensure that
the dose to any member of the general public is maintained below the 100 mrem
(0.1 rem) per year general public limit and to ensure that doses are kept “As Low
As Reasonably Achievable” (ALARA).

— For the area above the units, a beam stop may be considered to ensure the general
public dose is maintained.

« The dose to bystanders is within the requirements of ANSI/HPS N43.17-2002, 5.4 and
ANSI/HPS N43.17-2009, 6.2:

— Dose to bystanders is less than 2 mrem in any one hour period, varying from 0.043
to 0.704 mrem at a very conservative 100% duty and 100% occupancy and 0.003 to
0.053 mrem with a 30% duty factor and 25% occupancy factor applied.

* The dose to workers is within the requirements of ANSI/HPS N43.17-2002, 5.4 and
ANSI/HPS N43.17-2009, 6.2:

— Dose to personnel at any Secure 1000 in Single Pose Configuration workstation is
below 100 mrem/year (or 50 prem/hour) when there are fewer than 238
screenings/hour (assuming 50 weeks per year, 40 hours per week, 8 hours per day).

*  The system meets the shielding requirements of ANSI/HPS N43.17-2002, 5.5 and
ANSI/HPS N43.17-2009, 6.3:

— Leakage dose rate at 30 cm from any external surface of the master and slave unit
are not distinguishable from background exposure.

* The system provides necessary indicators and controls, access panel interlocks, and
operational interlocks required by ANSI/HPS N43.17-2002, 6.1, 6.2.1, 6.2.2, ANSI/HPS
N43.17-2009, 7.2.1 (a), (b), (c), (d), (e), (i), (1), (m), (n), 7.2.2 (b), (c), and TSA to
prevent unauthorized system access, conduct safe operation, and provide an emergency
stop capability.

» Depending on the position of the generator, the radiation warning label on the X-ray tube
may not be clearly visible. The label may need to be placed in a more visible location.
The shielding assembly does not have a warning label as required by ANSI/HPS-N43.17-
2002, 6.4 and ANSI/HPS N43.17-2009, 7.3.

*  The draft Operator Manual, draft Maintenance Manual, and Specification Sheet provide
the information required by ANSI/HPS N43.17-2002, 6.6 and ANSI/HPS N43.17-2009
7.5 (b), (c), (d), (e), and (f) with the exception of technique factors (peak kilovoltage,
electrical current, scan time) for each mode and total aluminum equivalent filtration.
Final documents should be reviewed when completed and it is recommended that
document revisions include information required for technique factors and additional
information required by ANSI/HPS N43.17-2009, 7.5 (a), (g), (h), (i), and (j).

« Rapiscan’s Site Acceptance Test (SAT) provides functional system tests and a radiation
survey that must be completed and approved for system acceptance. Installation
procedures were not provided. Since the system evaluated was installed by Rapiscan,
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- A complete area survey was not conducted with the new configuration of two
units facing each other to determine exposure to bystanders and operators.

- A complete radiation leakage survey at 30 cm from all surfaces was not
conducted with the new configuration of two units facing each other.

- Readings were taken with one active X-ray unit. The second X-ray unit was
deactivated. Exposure from both active units should be measured and reported.

- The evaluation does not assess compliance with other ANSI/HPS N43.17
requirements such as indicators, controls, keys and safety interlocks.

» The NIST report provides an assessment based on a review of the Medical and Health
Physics Consulting report dated June 5, 2008 and indicates that the Rapiscan Dual Secure
1000 conforms to dose limitation requirements of ANSI/HPS N43.17-2002. The
following observations were highlighted in the report:

- Noted that the second X-ray unit was deactivated.

- Noted that no data was received regarding radiation scattered from the screened
individuals into adjacent areas.

- Noted that based on the size of the ion chamber used by Medical and Health
Physics Consulting, it is uncertain whether the shield intercepted the entire beam.

- Recommended that “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”. Medical and Health Physics Consulting took measurements on the back
of one inactive unit in a follow up report.

- Noted that there was a design change to the curvature of the front panel of the
Secure 1000 since the Medical and Health Physics Consulting test.

8.3 Dose to Scanned Individuals for ANSI/HPS N43.17-2002

Standard:

e The effective dose shall not exceed 10 prem (0.10 pSv) per scan of the subject’s front.
(ANSI/HPS N43.17-2002, 5.1 Subject Dose Limitations)

» The facility shall be operated to ensure that no individual scanned receives from the
facility an effective dose in excess of 25 mrem (0.25 mSv) in any twelve-month period.
(ANSI/HPS N43.17-2002, 5.1 Subject Dose Limitations)

*  The x-ray beam shall be attenuated by no less than | mm of aluminum-equivalent total
filtration before exiting the beam exit surface. (ANSI/HPS N43.17-2009, 7.1 Filtration)

Assessment Results:

» The average effective dose per scan for the front of a subject is 1.10 prem (0.011 pSv).

» The average effective dose per screening (frontal and rear scan) of a subject is 1.58 pirem
(0.0158 pSv).

» Individual effective dose is below 25 mrem if individual is subject to less than 15,822
screenings in a twelve-month period which is equivalent to 43 screenings per day (365
days per year).
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electrical current, scan time) for each mode and total aluminum equivalent filtration.
Final documents should be reviewed when completed and it is recommended that
document revisions include information required for technique factors and additional
information required by ANSI/HPS N43.17-2009, 7.5 (a), (g), (h), (i), and (j).

* Rapiscan’s Site Acceptance Test (SAT) provides functional system tests and a radiation
survey that must be completed and approved for system acceptance. Installation
procedures were not provided. Since the system evaluated was installed by Rapiscan,
requirements ANSI/HPS N43.17-2002, 7.2 and ANSI/HPS N43.17-2009, 8.1.2 were not
evaluated.

* The existing Rapiscan FDA filing is for the Secure 1000 system, dated 1992. The Secure
1000 in Single Pose Configuration is configured differently than Secure 1000 from the
filing, however there is no filing for the new configuration. The FDA responded to the
1992 filing stating “...this product is not actively regulated under the device authorities
of the Food Drug and Cosmetic Act (FFDCA). The Performance Standard for
Diagnostic X-Ray Systems and Their Major Components does not apply to the Secure
1000.”
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