Randolph C. Ragland, Jr.

Mail Control No. 641544

USNRC, Region |

Division of Radiological Safety and Security
475 Allendale Road — Suite 102

King of Prussia, PA 19406

November 22, 2024

SUBJECT: Response to request for additional information for Widetronix Inc. License 31-
35133-01

Dear Mr. Ragland,

Thank you for your patience in the processing of the Widetronix’s license renewal request to
demonstrate our betavoltaic power sources at temporary job sites where the NRC maintains
jurisdiction. We have carefully considered your questions, and below are replies to your request
for additional information for renewal of the Widetronix RAM license 31-35133-01

1. NUREG 1556, Vol. 7, Rev. 1, requires applicants to provide the manufacturers or
distributor’s name and model number for each sealed source and device
requested. Please provide this information.

Widetronix Response — Widetronix is licensed for plated foils and unspecified
sealed sources under NY License C5379, however we have no sealed sources
in our inventory and thus have no model/serial number information to provide.
The listing of unspecified sealed sources is for future use with the requirement
under our NY license that only registered sealed sources may be possessed.
The NY requirement for the possession of registered sealed sources in the
future also apply to this NRC license.

The plated foils are the primary subject of this NRC license renewal application.
These foils are integrated with a betavoltaic device and then are packaged in a
hermetically sealed semiconductor package. The hermeticity of these packages
has been tested and they maintain their seal in accordance with ISO 9978 6.1.2.
In addition, the betavoltaic packages have been wipe monitored over time,
dating back to October 2012, and have maintained radiation levels below our
leak test limits (i.e. below our historical Minimum Detectable Activity of approx.
40 dpm or 1.8 x 10°° microcurie).

2. What device(s) will the tritium and Ni-63 sources be used in? | did not see a
Sealed Source and Device Registry (SSDR) for a betavoltaic battery using tritium
or Ni-63.

Widetronix Response: As stated in answer (1) above, Widetronix is licensed for
plated foils and unspecified sealed sources. These sources are hermetically




sealed in semiconductor packages in the Widetronix facility to make betavoltaics
and the hermeticity of these packages have been tested, and they maintain their
hermetic seal in accordance with ISO 9978 6.1.2. The packages are wipe
monitored.

The tritium and Ni-63 sources are used in prototype betavoltaic power supplies.
These sources and betavoltaics do not have a Sealed Source and Device
Registry (SSDR). The design and characteristics of the sources and betavoltaics
are still in development according to their circuit uses (for example medical
implants). Applications for the SSDRs for the betavoltaic devices will be prepared
and submitted once the device designs are finalized.

Please confirm that each sealed source and device, and source/device combination
is registered as an approved sealed source or device by the NRC or an Agreement
State and will be possessed and used in accordance with the conditions specified in
the SSD registration certificate. Provide the registration certificate number if
available.

Widetronix currently has no registered sealed sources in inventory. All of the
current betavoltaic packages are considered to be, and treated as, unsealed
RAM. However, before these packages would be taken to NRC jurisdiction
for demonstration, they would be leak tested in house following Chapter 10 of
Widetronix’s procedure manual approved under our NY state license. A copy
of this procedure is in Attachment 1. (Please see also answer 1 above)

NUREG 1556, Vol. 7, Rev. 1, requires applicants to provide for each sealed
source, device, or source and device combination that is not registered, provide the
applicable information, as described in 10 CFR 30.32(g) and 32.210. If your sealed
source, or source and device combination is not registered, please provide the
requested information.

Widetronix Response: The prototype betavoltaic devices are built to specification for
potential customers, using prototype tritium or Ni-63 foil sources. These devices do not
leave our facility unless a customer requests a demonstration at their facility. Most of
our betavoltaic prototype demonstrations are done at the Widetronix facility. These
tritium and Ni-63 foils are integrated with a betavoltaic device and then are
packaged in a hermetically sealed semiconductor package. The hermeticity
of these packages has been tested and they maintain their seal in accordance
with 1ISO 9978 6.1.2. In addition, the betavoltaic packages have been wipe
monitored over time, dating back to October 2012, and have maintained
radiation levels below our leak test limits (i.e. below our historical Minimum
Detectable Activity of approx. 40 dpm or 1.8 x 10-°> microcurie). Our New York
State license allows for the research and development of betavoltaic devices, currently
for use in medical implants and military applications.

Please provide a justification for the significant increase in your requested
possession limit.



Widetronix Response: We are currently working with a medical implant company

whose development plan involves higher power for demonstration with our

betavoltaics. As we move further into the development project, we will need to
demonstrate these betavoltaics at their facility. We are projecting that the number

of devices that would be demonstrated, while 20 Ci per device, two or three of

these devices could take the total curie value towards 40 to 60 curies. An 80 curies

cap will allow us to operate comfortably within the expected betavoltaic prototype

device production over the next two years of development.

Widetronix is requesting Tritium (H-3) at up to 0.25 curies per foil, up to 2.5 curies
per packaged betavoltaic, or any combination of plated foils and/or sealed sources
up to a total of 20 curies for use at customer sites in NRC jurisdiction locations.
The foils have a range of activity levels and are placed in a device in a mix of
Configurations to achieve a desired betavoltaic power output. Since we will not
know future customer needs, our original application only listed maximum
amounts.

Please describe who was/has been acting as the Radiation Safety Officer after
Jeff Leavy, CHP was no longer supporting your program in 2016.

Response: There have been two changes to the position of Radiation Safety
Officer (RSO) since Jeff Leavy, CHP left in 2016. The first was Mark Jadick, who
was RSO from 2016 to 2018, and the second was Chris Thomas, who has been
the RSO since 2018.

Regarding instrument calibration, you indicated that you use a Triathler liquid
scintillation counter (LSC) manufactured by Hidex to analyze samples, and that the
device would be calibrated before each use. NUREG 1556, Vol. 7, Rev. 1, requires
applicants to provide for instrument calibration that the leak test would be performed by
a vendor that the NRC or Agreement State has licensed to perform instrument
calibration OR that that you will submit procedures for instrument calibration. If you
intend to perform the instrument calibrations yourself as appears to be indicated in
Section 10.6 of your application, please provide your procedures for performing the
calibrations.

Widetronix Response: We use a Hidex Triathler liquid scintillation counter (LSC)
calibrated with a calibrated source before each measurement. The calibrated source
sets the efficiency of the counter and the efficiency is used to calculate the
disintegrations per minute (DPM) from the counts per minutes (CPM).

The Triathler portable liquid scintillation counter:

(see https://www.hidex.com/products/liquid-scintillation- counters/triathler-
multilabel-tester)

is used for analyzing samples collected when a worker is performing

surveys and leak tests. Widetronix also possesses at least one (1) pancake GM
meter for general lab checks.

We utilize an excel spreadsheet to automatically calculate efficiency, and use the



following procedure:

Count the H-3 standard for 1 minute (cpm)

Count background for 1 minute (cpm)

Subtract background cpm from H-3 standard cpm to determine net cpm
Determine decay corrected activity of H-3 standard (uCi) using decay formula
Convert uCi to dpm

Counter efficiency = net cpm / decay-corrected dpm

We use the following procedure in order to determine dpm of wipe samples:
Count the sample for 1 minute (cpm)
Count background for 1 minute (cpm)
Subtract background cpm from H-3 sample cpm to determine net cpm
Sample dpm = net cpm / counter efficiency

We also use the acquired information to determine Minimal Detectable Activity, as
follows:

MDA = [(4.66 Ob) +3]/ [(efficiency)(count time, min)].
Ob = square root of the background count

8. Please confirm that records of source inventory will be maintained for a period of 5
years from the date of inventory and will include the radionuclides, manufacturer’s
name and model numbers, and the date of the inventory.

Records of the source inventory for the last 5 years are being kept at the Widetronix
facility.

Please contact me if you need additional information.

Sincerely,

o=

Chris Thomas, PhD, CEO
Widetronix Inc.



SEALED SOURCE/MODULE LEAK TEST REPORT

1. License Holder: Widetronix License Number: C5379

Leak Test By: Test Date:
2. Sealed Source/Module Identification
Source/Module Model:

Source/Module Serial:
3. LSC Efficiency
Source/Module Isotope (circle): H-3  Ni-63 Pm-147  Specify:

Efficiency (%):
4. Leak Test Results
. Leak Test Results
Description
REQUIRED All Isotopes
Instrument Type LSC OTHER
Units gross cpm NET dpm NET pCi
Background | | e -
MDA |
Source / Module

Attach LSC printout to this form.

Equation:
__grosscpm - background cpm
dpm= —
efficiency (cpm/dpm)
5. Leak Test Limits: 0.005 microcuries
6. RSO Review
RSO Signature: Date: / /
7. Notes:

Chapter 10 — Leak Test Form
Rev 1 —10/2010
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