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Herrera, Tomas

From: Yelena Sivaya <yelena@advancedcombatsolutions.com>
Sent: Wednesday, May 31, 2017 11:33 AM
To: Herrera, Tomas
Cc: Gonzalez, Hipolito; Xu, Shirley
Subject: [External_Sender] Re: Re: Advanced Combat Solutions Amendment Request
Attachments: ACS Amendment EDL SSD May 22 2017.pdf

Dear Sirs, 
Please find attached the ACS amendment request signed appropriately. 
Thank You! 
Best regards, 
Yelena 
 
On Wed, May 31, 2017 at 5:49 PM, Yelena Sivaya <yelena@advancedcombatsolutions.com> wrote: 
Great! Thank You very much Tomas! 
Will follow up within a few hours. 
 
Best, 
Yelena 
 
On Wed, May 31, 2017 at 5:48 PM, Herrera, Tomas <Tomas.Herrera@nrc.gov> wrote: 

Yelena, 

  

And email with a signed version is acceptable. 

  

Tomas 

  

From: Yelena Sivaya [mailto:yelena@advancedcombatsolutions.com]  
Sent: Wednesday, May 31, 2017 10:47 AM 
To: Herrera, Tomas <Tomas.Herrera@nrc.gov> 
Cc: Gonzalez, Hipolito <Hipolito.Gonzalez@nrc.gov>; Xu, Shirley <Shirley.Xu@nrc.gov> 
Subject: [External_Sender] Re: Advanced Combat Solutions Amendment Request 

  

Good morning Tomas, 

My apologies. Will it be fine if I email you the signed application? I am in the midst of my travels in Europe, 
away from the office. If I could email/upload the signed version for you that would be fantastic. Please kindly 
let me know. 
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Best regards, 

Yelena 

  

On Wed, May 31, 2017 at 5:36 PM, Herrera, Tomas <Tomas.Herrera@nrc.gov> wrote: 

Good Morning Ms. Sivaya, 

  

We have received the Advanced Combat Solutions (ACS) amendment request.  We note that the 
amendment request is not signed. 

  

Without a signature we will not open an action to amend the ACS sealed source and device 
registration certificate or exempt distribution license until we have received a signed application. 

  

Thank you, 

Tomas Herrera 

SSD Team Leader 

U.S. NRC 

NMSS/MSTR/MSLB 

301-415-7138 

 
 
 

  

--  

Yelena Sivaya 

Finance and Regulatory Compliance Officer 

Advanced Combat Solutions Inc. 

333 Las Olas Way, CU# 1, Fort Lauderdale, Florida 33301 

Work: 888.227.1993 ext.3 



Exempt Distribution License #09-35310-01E and Sealed Source and Device Registration 

Certificate # NR-1421-D-101-E Amendment Request 

Dear Sirs, 

Advanced Combat Solutions Inc. is requesting an amendment to our device registration certificate and 

exempt distribution license to provide for an update on the subjects listed below: 

1. We would like to list one more tritium source model/tritium source supplier - SRB Technologies

Model MH – that we intend to use for both devices (ICSI and LEMI) along with mb-microtec ag

tritium sources. Additionally, in regards to the mb-microtec ag sources – we would like to use 400

Series (model 1,2,3,4,5,6) instead of just the model 400/1 as was requested in our initial application.

2. We would like to increase activity for each source (device model) within LEMI Series and ICSI

Series and list it as max. 15mCi ((i) 400 Series (model 1,2,3,4,5,6), manufacturer – mb-microtec ag OR

(ii) SRB Technologies Model MH). Please see Attachment 3 for an update on Radiation Profile

measurements.

3. The dimensions for the sources were slightly changed to provide for a greater flexibility of using

different diameter tritium sources. Please see Attachment 1 for more detail.

4. LEMI model with a source encased into a polyurethane sleeve was added. Please see Attachment

1 for more detail.

5. The names of the models within LEMI Series and ICSI Series as well as the name of the LEMI

Series have been changed. Please see Attachment 1 that specifies how new model names (numbers)

correspond to the older (initial) ones submitted in the application dated 5 May 2016.

6. Additional LEMI Series was listed - LEMISUB. These devices are the same as handgun LEMIs

but for a submachine gun. Please see attachment 1 for more detail.

7. Maximum activity possessed at any one time was increased to 100Ci. Please see Attachment 2 for

the Dose calculations (NUREG 1717 methodology) updated accordingly.

8. Please see Attachment 4 for the recently amended Possession License. We have just filed for another

amendment to the Possession License to account for updated Series/Model names, additional tritium

source model. As soon as the new amendment is issued it will be provided to you.

9. We would like to list one more additional ICSI model, ICSIHG-1. Its drawing is the same as the

drawing currently represented on the SSD NR-1421-D-101-E, Attachment 3, and dimensions fall within

the range provided on the page 3 of the earlier mentioned SSD.

Materials of construction are the same except for the following: instead of 4140 Steel (solid block) low

alloy steel 4140 feedstock will be used.

ICSIHG-1 fabrication steps, are as follows:

   (i). File containing the ICSI engineering drawings is uploaded to the metal injection molding machine 

(ii) MIM machine molds 4140 non-hardened steel into extractor component with a groove to provide

for an opening to accept the GTLS 



(iii) Extractor is subjected to heat treatment, results in its hardening to a Hardness (HB) factor = ~293

(max) 

(iv) Extractor is subjected to a metal treatment finish: Black Oxide: MIL-DTL-13924D (MIL-C-

13924C) Class-1; Applied via: caustic operations at 285-300F; Result: black iron magnetic coating; 

Thickness: 0.000030 inch 

(v) Laser etching is performed on the extractor’s surface to reflect the label

(vi) White paint (Bright Sights Coating) is applied to the GTLS groove described in (ii).

(vii) Intermediate sub-material adhesive is used such as 3M micro-bonding tape or an adhesive with

thickness less than .003” to hold the GTLS at the bottom of the groove 

(viii) GTLS is placed into cut groove, manually via surgical tweezer

(ix) Norland Optical Adhesive formula 61 is applied over the groove with the GTLS

(x) Extractor with GTLS is placed under intense UV lamp for a period allowing NOA 61 formula to

cure, binding and sealing GTLS into the extractor 

Please see Attachment 6 for the prototype tests for ICSIHG-1 model. The prototype tests were 

performed in accordance with the guidance provided in NUREG 1556 V.8. 

10. We would also like to update the numbers for total quantity of by-product material to be distributed

annually. Our current expectations for the annual sales are as follows:

ICSI Series: 15,000 units/year (max 225,000mCi/year); 

LEMI Series: 40,000 units/year (max 600,000mCi/year). 

Please let us know if any other information is required for you to successfully update ELD #09-35310-

01E and  SSD # NR-1421-D-101-E in accordance with our request. 

Do not hesitate to contact us at yelena@advancedcombatsolutions.com or at 888.227.1993 ext.3. 

Best regards, 

Yelena Sivaya 

Finance and Regulatory Compliance Officer 

Advanced Combat Solutions Inc. 

c@r-

mailto:yelena@advancedcombatsolutions.com


Attachment 1. Device Series and Models 
(Updated Enclosure C of Initial SSD Application dated 5/6/2016 and Enclosure 1 of Initial Exempt Distribution 
License Application dated 5/6/2016) 

 
* Source dimensions encompass the sleeve (if any). The source groove is 1-2 mm more than the diameter/length 
of the source (to provide for smooth acceptance of the source by the groove and for enough room for a glass 
polymer bonding agent. 
 
Note 1: Since Advanced Combat Solutions has prototype tested, among others, such LEMI models as LEMIRFL-1, 
LEMIHG-1, where tritium sources had no sleeve and those tests were successful (Mar 2016) we believe that 
models LEMIRFL-0 and LEMIHG-0 (with a tritium source encased in a polyurethane sleeve) will be able to maintain 
their integrity during normal use and likely accident conditions (severe conditions of handling and use) since these 
particular models are made exactly of the same materials and in the same fashion as well as their drawings 
correspond to the drawings and overall dimensions listed currently on the SSD NR-1421-D-101-E (in particular, 
LEMIRFL-0 corresponds to the drawing “LEMIM16AR15 Series” (Attachment 1 of the SSD) and falls within the 
dimensions listed for this series on page 3 of the SSD; LEMIHG-0 corresponds to the drawing “LEMIGLK Series” 
(Attachment 2 of the SSD) and falls within the dimensions listed for these series on page 3 of the SSD). 
Besides, we believe that polyurethane sleeve provides for even more tritium source cushioning and protection 
due to its technical characteristics (see Attachment 5). 
 
Note 2: New series, LEMISUB Series, has been introduced. The drawing for this series corresponds to the drawing 
“LEMIGLK Series” (Attachment 2 of the SSD) and falls within the dimensions listed for this series on page 3 of the 
SSD. All the models within LEMISUB Series are to be made exactly of the same materials and in the same fashion 
as the currently listed LEMIHG Series. Hence submachine gun operates in a manner similar to a rifle/machine gun 
but uses pistol caliber ammunition (like handgun) we believe that the prototype tests that Advanced Combat 
Solutions performed for LEMIHG Series and LEMIRFL Series are a sufficient proof that the devices in LEMISUB 
Series will be able to successfully perform under conditions of normal use and likely accident conditions. 
 

LEMIM16AR158327-1/l

LEMIM16AR158328-1/l

LEMIM16AR158327-2/l

LEMIM16AR158328-2/l

LEMIRFL-0  - 1
Polyurethane 

Sleeve/No Lens
0.8-2.4 x 2.3-4.5 15

Standard version for a rifle/machine 

gun magazine of any make

LEMISUB-2  - 1
Aluminium/sapp

hire (if any lens)
0.7-2.5 x 2.3 - 4.5 15

Tactical version for a submachine 

gun of any make

LEMISUB-1  - 1 No Sleeve/Lens 0.8-2.4 x 2.3-4.5 15
Value version for a submachine 

magazine of any make

LEMISUB-0  - 1
Polyurethane 

Sleeve/No Lens
0.8-2.4 x 2.3-4.5 15

Standard version for a submachine 

magazine of any make

LEMIGLK8327-1/l

LEMIGLK8328-1/l

LEMIGLK8327-2/l

LEMIGLK8328-2/l

LEMIHG-0  - 1
Polyurethane 

Sleeve/No Lens
0.8-2.4 x 2.3-4.5 15

Standard version for a handgun 

magazine of any make (Glock, Sig 

Sauer etc.)

ICSIHG-0 ICSI4140GLK40LEMIL 1 No Sleeve/Lens 0.5 -2.4 x 2.5-4.0 15

Standard version (CNC-machined) 

for a handun extractor of any make 

(Glock, Sig Sauer etc.), CNC-

machined

ICSIHG-1  - 1 No Sleeve/Lens 0.5 -2.4 x 2.5-4.0 15

Value version (MIM-ed) for a handun 

extractor of any make (Glock, Sig 

Sauer etc.)

Device 

Series 

(New)

LEMISUB  -

Device Model (Old) # Sealed 

Source 

Model #

Source 

Sleeve/Lens 

Material, if any

Source 

Containm

ent

Source 

Dimensions*,      

ø x L(mm)

# of 

Sources 

per 

Device

Max 

Activity/

Source 

(mCi)

Comments

Tactical version for a rifle/machine 

gun magazine of any make 

Aluminium/sapp

hire (if any lens)
0.7-2.5 x 2.3 - 4.5 15

0.8-2.4 x 2.3-4.5 15No Sleeve/Lens
Value version for rifle/machine gun 

magazine of any make

Device 

Series 

(Old)

LEMIM16A

R15 Series

LEMIGLK 

Series

Tactical version for a handgun 

magazine of any make (Glock, Sig 

Sauer etc)

Value version for a handgun 

magazine of any make (Glock, Sig 

Sauer etc)

15LEMIHG-2

LEMIHG-1 1 No Sleeve/Lens 0.8-2.4 x 2.3-4.5 15

1
Aluminium/sapp

hire (if any lens)
0.7-2.5 x 2.3 - 4.5

Device 

Model 

(New) #

ICSI ICSI

400 Series 

(Model 1, 

2, 3, 4, 5, 

6) by mb-

microtec 

ag  OR 

SRB 

Technologi

es Model 

MH

Borosilicat

e Glass

LEMIRFL-2

LEMIRFL

LEMIHG

LEMIRFL-1

1

1



Note 3: New model, ICSIHG-1, has been introduced. Its drawing is the same as the drawing currently represented 
on the SSD NR-1421-D-101-E, Attachment 3, and dimensions fall within the range provided on the page 3 of the 
earlier mentioned SSD. Please see Attachment 6 for the prototype tests for this model. 
 
 



Dose Calculations – Advanced Combat Solutions Inc. 
Based on NUREG-1717 
 

 
 

Attachment 2           
  
 
 
 
 
 
 
 
         

Advanced Combat Solutions Inc.       
     
           
           
  
          
           
Dose Calculations:          
           
Gaseous Tritium Light Sources for:        
  
           
LEMI (Light emitting magazine indicator) and  
ICSI (Illuminated chamber status indicator)       
   
   
(Revision 2) 

           
Doses to Various Critical Groups 
          
Based on NUREG-1717 Methodology          

           
           
 
 
 
05/17/2017 
 
 
 
 
 
 
 
 
 
 
 
 
 



Dose Calculations – Advanced Combat Solutions Inc. 
Based on NUREG-1717 
 

 
 

 
 
 
A. Introduction 

This document contains dose calculations to support an application for a sealed source and device 
registration (SSD) dated 6 May 2016 as well as the SSD/EDL amendment request dated 22 May 2017 
for tritium-lighted firearms componentry – LEMI and ICSI (hereunder referred as “devices”). 
Calculations and analysis have been performed in this report for H-3 sources (gaseous tritium lights 
sources, GTLSs) using the NUREG-1717 methodology. 
 
 
B. Radioactive Material Contained 

Isotope: Hydrogen-3 (tritium) 
Half-life: 12.32 years      

Advanced Combat Solutions Inc. has been licensed for possession of 100 Ci of 3H. Activity per sealed 
source/ a safety marker is max 15mCi.  
Hence, the absolute maximum number of devices that might be in Advanced Combat Solutions Inc.’s 
possession is 100,000mCi ∕ 15mCi=6,666 devices. 
        
           
C. External Dose Radiation 

1. Particle Radiation 
Tritium decays to stable Helium-3 (He-3) by emitting a negative beta particle. No direct photon (gamma) 
radiation occurs during this transformation. The Emax energy of this beta particle is 0.0186 MeV (18.6 
keV) and the Eav energy is 0.005685 MeV (5.69 keV)1. The yield of this transformation is 1.0. 
Inspection of the Beta Particle Range-Energy Curve from the Health Physics and Radiological Health 
Handbook2 shows that a 3H beta particle, even at the maximum particle energy (with a yield 
approaching zero) will not penetrate a density-thickness of 7 mg/cm2 (the nominal density-thickness of 
the upper layer of the epidermis (the stratum corneum or dead skin cell layer). Therefore, as an external 
hazard, there would be no shallow dose (SDE), no eye (lens) dose (LDE) and no deep dose (DDE) 
delivered to any person from the 3H particle emissions. 

2. Photon Radiation 
Bremsstrahlung photon emissions from an intact device will be negligible. This is confirmed in NUREG-
1717 3 on page A.4-10, Table A.4.2 footnote b, which states that for 3H the "Dose due to bremsstrahlung 
is assumed to be zero (0), because the energies of the bremsstrahlung photons are very low and 
pathways of internal exposure also are assumed to occur." Additional justification is provided in 
NUREG-1717 section 2.13.4.1.3. 
 
 
 
 
 
 
 
 
1 Kocher, David C. "Radioactive Decay Data Tables." U.S. Department of Energy, DOE/TIC-11026. 
2 After Schleien, Bernard "The Health Physics and Radiological Health Handbook," Revised Edition, copyright 1992, p.184. 
3 U.S. Nuclear Regulatory Commission. "Systematic Radiological Assessment of Exemptions for Source and Byproduct 
Materials”.  NUREG-1717. Washington, D.C., June 2001. 
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Conclusion 

External radiation dose to all exposed individuals and groups is zero. Internal doses, at a leak rate of 
10 ppb/h, should be negligible and certainly less than 1 mrem per year for an individual and less than 
10 mrem per year to handlers and distributors of these devices. This fulfills the requirements of 10 CFR 
32.23 and 10 CFR 32.24. Therefore, in normal handling and storage of the quantities of exempt units 
likely to accumulate in one location during marketing, distribution, installation, and servicing of the 
product, it is unlikely that the external radiation dose in any one year, or the dose commitment resulting 
from the intake of radioactive material in any one year, to a suitable sample of the group of individuals 
expected to be most highly exposed to radiation or radioactive material from the product will exceed 
the dose to the appropriate organ as specified in Column II of the table in § 32.24. 
Also, in normal use and disposal of a single exempt unit, it is unlikely that the external radiation dose 
in any one year, or the dose commitment resulting from the intake of radioactive material in any one 
year, to a suitable sample of the group of individuals expected to be most highly exposed to radiation 
or radioactive material from the product will exceed 1 mrem. It follows, then, that there will be no dose 
greater than 15 mrem to the skin or extremities. Finally, tritium has no specific target organ, so no single 
body organ will exceed a dose of 3 mrem. Please also see part I of this report below. 
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D. Accident Scenarios Considered 

Advanced Combat Solutions Inc. has been licensed for 100Ci of 3H, which converts to 6,666 devices 
(max 15mCi per tritium sealed source, one sealed source per one device). 
For the purposes of addressing the worst cases five scenarios are considered:  
1. Dose to a warehouse worker and to a firefighter extinguishing a fire in a manufacturer's warehouse 
containing 6,666 devices. This scenario assumes that all of the devices are destroyed in the fire, 
releasing 100Ci or 1.0E+08µCi = A; 
2. Dose to firefighters extinguishing a tractor trailer fire containing 6,666 devices. This scenario 
assumes that all the devices are destroyed in the fire, releasing 100Ci or 10^8µCi = A; 
3. Dose to firefighters extinguishing a fire in an end use facility, assumed to be a private residence, and 
containing 2 devices, one LEMI and one ICSI, (max 30mCi in total). These two devices are assumed 
to be completely destroyed in the fire releasing max 30mCi or 30,000µCi = A; 
4. A catastrophic release from crushing of one LEMI and one ICSI in a small repair shop resulting in 
release of 30mCi or 30,000µCi = A; 
5. An accident involving the crushing of one LEMI and one ICSI in a residence, releasing 30mCi or 
30,000µCi = A; 
6. A shipping accident in a storeroom or cargo-handling area involving the crushing of a shipment of 
6,666 devices releasing 100Ci or 10^8µCi = A. 
 
 
 

E. Internal Dose Potential 

 
  
  
  

   
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
4 NUREG-1717, page A.1-1, equation 1. 
5 NUREG-1717, page A.1-2, equation 3. 

Table 1. Total amount of radioactive material involved in each scenario

Scenario Accident Location # of Units Damaged A (µCi)

1 Warehouse, Fire 6,666 devices 1.0E+08

2 Tractor Trailer, Fire 6,666 devices 1.0E+08

3 Residence, Fire 1 ICSI and 1 LEMI 3.0E+04

4 Repair Shop, Crush 1 ICSI and 1 LEMI 3.0E+04

5 Residence, Crush 1 ICSI and 1 LEMI 3.0E+04

6 Storeroom, Shipping Accident 6,666 devices 1.0E+08
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1.a. Calculate Quantity Released (Q)  

Q=RFxA 
Where: 
Q = quantity (µCi) released 
RF = fraction of radioactive material released as respirable size particles (100% for gaseous sources6) 
and 
A = total amount of radioactive material involved in a fire. 
 

 
 
 

1.b. Calculate Instantaneous Airborne Concentration (C) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 Release fraction (RF) = 100% (NUREG-1717 Table A.1.1). 
7 From NUREG-1717 Table A.1.2. 

Table 2. Total amount of radioactive material released in each scenario

Scenario Accident Location # of Units Damaged Q (µCi)

1 Warehouse, Fire 6,666 devices 1.0E+08

2 6,666 devices 1.0E+08

3 Residence, Fire 1 ICSI and 1 LEMI 3.0E+04

4 Repair Shop, Crush 1 ICSI and 1 LEMI 3.0E+04

5 Residence, Crush 1 ICSI and 1 LEMI 3.0E+04

6 6,666 devices 1.0E+08Storeroom, Shipping Accident

Tractor Trailer, Fire

(3)
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Table 3. Assumed attributes of relevant enclosure volumes; instantaneous airborne concentrations 

 

 
 
 
 

2. Inhalation Intake 

During a fire, an individual’s intake from inhalation of airborne radioactive material (μCi) is given by 
 
 
 
 
 
 
 
 
 
 

8 Ventilation rate for a storeroom or cargo handling area – 4, in accordance with NUREG-1717 Table A.1.2. 
9 Analogous to an end use facility. 
10 NUREG-1717, section A.1.5, last paragraph. 

Scena

rio

Accident Location # of Units 

Damaged

Q (µCi) L x W x H (m) Floor 

Area, 

m2

Volume 

(V), m3

Ventilation 

Rate (k) 

(volume/h)

C 

(instantaneo

us air conc 

(µCi/m3)

1 Warehouse, Fire 6,666 devices 1.0E+08 30.5 x 30.5 x 3.225 930     3,000   1 2.1E+04

2 Tractor Trailer, Fire 6,666 devices 1.0E+08 13.7 x 2.35 x 2.7 32       87        1 7.2E+05

3 Residence, Fire9 1 ICSI and 1 LEMI 3.0E+04 186m2 x 2.44 186     454      1 4.2E+01

4 Repair Shop, Crush 1 ICSI and 1 LEMI 3.0E+04 2 x 3 x 3 6         18        1 1.1E+03

5 Residence, Crush 1 ICSI and 1 LEMI 3.0E+04 186m2 x 2.44 186     454      1 4.2E+01

6 Storeroom, Shipping 

Accident

6,666 devices 1.0E+08 10 x 10 x 3 100     300      4 5.3E+04

C (Scenario 1) =

C (Scenario 2) =

C (Scenario 3) =

C (Scenario 4) =

C (Scenario 5) =

C (Scenario 6) 8 =

1.0E+08

3,000*1*1
x (1-e-(1)(1)) = 3.3E+0.4 x 0.63=2.1E+04 µCi/m3

1.0E+08

87*1*1
x (1-e-(1)(1)) = 1.2E+06 x 0.63=7.2E+05 µCi/m3

3E+04

454*1*1
x (1-e-(1)(1)) = 6.6E+01 x 0.63=4.2E+01 µCi/m3

3E+04

18*1*1
x (1-e-(1)(1)) = 1.7E+03 x 0.63=1.1E+03 µCi/m3

3E+04

454*1*1
x (1-e-(1)(1)) = 6.6E+0.1 x 0.63=4.2E+01 µCi/m3

1.0E+08

300*4*1
x (1-e-(1)(1)) = 8.3E+04 x 0.63=5.3E+04 µCi/m3 

(5)
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Table 4. Calculated intakes due to fires for the various Types of Location, for workers (residents) as 
well as firefighters. 

 
Note: It is assumed that the intake for worker (resident) is to be 5 mins as this is an evacuation time target for 
emergency evacuation after evacuation signal is given (as per FRAME (fire risk assessment method for 
engineering)). 
It is assumed that it takes circa 
- 2 hours to extinguish a fire in the warehouse of circa 3000m3 (volume), 
- 1 hour to extinguish a fire in a residence of around 450 m3 (volume) and storeroom of 300m3 (volume)  
- 0.5 hours to extinguish a fire in the tractor trailer of around 87m3 and small repair shop of approx.18m3(in volume) 
The above assumptions are made based on information provided by a firefighting officer. 

 
 
3. Inhalation Dose (Workers/Residents) 

Internal dose is calculated by comparing the calculated intake to the stochastic ALI for tritium in 
Appendix B to 10 CFR 20. This ALI is 8E+4 μCi. 
Using proportionalities:  
  

 
 
 
 
 
 
 
 

 
 
 
10 NUREG-1717, section A.1.5, last paragraph. 
11 Firefighters are presumed to be wearing self-contained breathing apparatus (SCBA) that provides an assigned protection 
factor of 3 against tritium. Refer to 10 CFR 20 Appendix A footnote f. 

w/o 

SCBA

with 

SCBA

w/o SCBA with 

SCBA

w/o SCBA with 

SCBA

1 Warehouse, Fire 2.1E+04 1.2 2,092   50,399  16,800 

2 Tractor Trailer, Fire 7.2E+05 1.2 72,185 434,850 144,950

3 Residence, Fire 4.2E+01 1.2 4 50 17

4 Repair Shop, Crush 1.1E+03 1.2 105 630 210

5 Residence, Crush 4.2E+01 1.2 4 50 17

6 Storeroom, Shipping 

Accident

5.3E+04 1.2 5,229 63,000 21,000

Intake μCi t =2 

hours 

Firefighter10,11 

Intake μCi t = 0.5 hour 

Firefighter10,11 

Intake μCi t = 1 

hour 

Firefighter10,11

Sce

nari

o

Type of Location Avg. 

Concentration, 

C, (μCi/m3)

Breathing 

Rate (BR) 

(m3/h) 10

Intake μCi  t = 

0.083 hour (5 

min) Worker (or 

Resident)

Intake μCi  t = 

0.083 hour (5 

min) Worker (or 

Resident)

Worker 

(Resident) 

Dose mrem

2,092               131 

72,185            4,512 

4                0.3 

105                   7 

4                0.3 

5,229               327 

Repair Shop, Crush

Residence, Crush

Storeroom, 

Table 5. Calculated internal doses to workers 

Type of Location

Warehouse, Fire

Tractor Trailer, Fire

Residence, Fire

2,092μCi*5000 mrem

8E+4 μCi
= 131 mremx (Scenario 1)=

8E+4 μCi = 35.9 mremx (Scenario 2)=

4μCi*5,000 mrem

8E+4 μCi
= 0.3 mremx (Scenario 3)=

105μCi*5,000 mrem

8E+4 μCi
= 7 mremx (Scenario 4)=

4μCi*5,000 mrem

8E+4 μCi
= 0.3 mremx (Scenario 5)=

5,229 μCi*5,000 mrem

8E+4 μCi
= 327 mremx (Scenario 6)=

72,185μCi*5,000 mrem

8E+4 μCi
x (Scenario 2)= = 4,512 mrem
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4. Inhalation Dose (Firefighters) 

Internal dose is calculated by comparing the calculated intake to the stochastic ALI for tritium in 
Appendix B to 10 CFR 20. This ALI is 8E+4 μCi. Using proportionalities: 

 
Table 6. Calculated internal doses to firefighters for various exposure times due to inhalation. 

 
Note: SCBA has already been accounted for. 
 
 
 
 
 
 
 
 
 

16,800μCi*5000 mrem

8E+4 μCi
= 1,050 mremx (Scenario 1)=

144,950μCi*5000 mrem

8E+4 μCi
= 9,059 mremx (Scenario 2)=

17μCi*5000 mrem

8E+4 μCi
= 1.0 mremx (Scenario 3)=

210μCi*5000 mrem

8E+4 μCi
= 13 mremx (Scenario 4)=

17μCi*5000 mrem

8E+4 μCi
= 1.0 mremx (Scenario 5)=

21,000μCi*5000 mrem

8E+4 μCi
= 1,313 mremx (Scenario 6)=

Scenari

o

Type of Location Intake 

(μCi) t= 2 

hours

Dose 

(mrem) 

t=2 hours

Intake 

(μCi) t= 0.5 

hour 

Firefighter

Dose 

(mrem) 

t=0.5 

hour

Intake (μCi) 

t= 1 hour 

Firefighter

Dose 

(mrem) 

t=1 hour

1 Warehouse, Fire 16,800    1,050      

2 Tractor Trailer, Fire 144,950    9,059      

3 Residence, Fire 17                1.0        

4 Repair Shop, Crush 210         13           

5 Residence, Crush 17                1.0        

6 Storeroom, Shipping 

Accident

21,000         1,313    
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5. Ingestion Intakes 

Released gaseous 3H is quickly bound into airborne water vapor as T2O (3H2O). A portion of this might 
be absorbed through the skin and is considered to be an ingestion. Ingestion intake12 is calculated as 
follows: 
IIng. = A x 1E-4                                                                                                                           (6) 
where A = total amount of available material at risk during the accident. 
In these three scenarios, A = Q from the calculations above. 
 
Table 7. Estimated ingested quantities (µCi) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12 NUREG-1717, section A.1.6, 2nd paragraph, page A.1-3. 
 

Scenario Accident Location A (µCi) A x 1E-4 (µCi)

1 Warehouse, Fire 1.0E+08 10000

2 Tractor Trailer, Fire 1.0E+08 10000

3 Residence, Fire 3.0E+04 3

4 Warehouse, Crush 3.0E+04 3

5 Residence, Crush 3.0E+04 3

6 1.0E+08 10000Storeroom, 

Shipping Accident
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6. Ingestion Doses to Workers (Residents) 

Activity on skin is absorbed and is considered another ingestion component, added to the inhalation 
quantity.  
Internal dose is calculated by comparing the intake to the stochastic ALI for tritium in Appendix B to 10 
CFR 20. This ALI is 8E+4 μCi. 

 
 
Table 8. Calculated internal doses to workers (residents) due to ingestion 

 
NOTE: NUREG-171713 gives an ingestion dose conversion factor for H-3 of 6.4E-5 rem/μCi. Use of this factor 
results in essentially the same doses as are calculated above using ALIs. 

 
 
 
 
 
13 NUREG-1717, Table 2.1.2 Dosimetry Data for Selected Byproduct Materials. 

10,000μCi*5000 mrem

8E+4 μCi
=625 mremx (Scenario 1)=

10,000μCi*5000 mrem

8E+4 μCi
= 625 mremx (Scenario 2)=

3μCi*5000 mrem

8E+4 μCi
= 0.2 mremx (Scenario 3)=

3μCi*5000 mrem

8E+4 μCi
= 0.2 mremx (Scenario 4)=

3μCi*5000 mrem

8E+4 μCi
= 0.2 mremx (Scenario 5)=

10,000μCi*5000 mrem

8E+4 μCi
= 625 mremx (Scenario 6)=

Scenario Type of Location Ingested (μCi) Worker 

(Resident) 

Dose mrem

1 Warehouse, Fire 10,000                     625

2 Tractor Trailer, Fire 10,000                     625

3 Residence, Fire 3.0                           0.2

4 Repair Shop, Crush 3.0                           0.2

5 Residence, Crush 3.0                           0.2

6 Storeroom, 

Shipping Accident

10,000                     625
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7. Ingestion Doses to Firefighters 

Activity on skin is absorbed and is considered another ingestion component, added to the inhalation 
quantity. For a fire fighter in full turnout gear, assume a dose reduction of 33% (multiply by 0.67). 
Internal dose is calculated by comparing the intake to the stochastic ALI for tritium in Appendix B to 10 
CFR 20. This ALI is 8E+4 μCi. 

 
 
Table 9. Calculated internal doses to fire fighters due to ingestion 

 
NOTE: NUREG-171714 gives an ingestion dose conversion factor for H-3 of 6.4E-5 rem/μCi. Use of this 
factor results in essentially the same doses as are calculated above using ALIs. 
 
 
 
14 NUREG-1717, Table 2.1.2 Dosimetry Data for Selected Byproduct Materials. 

10,000μCi*0.67*5000 mrem

8E+4 μCi
= 419 mremx (Scenario 1)=

10,000μCi*0.67*5000 mrem

8E+4 μCi
= 419 mremx (Scenario 2)=

3μCi*0.67*5000 mrem

8E+4 μCi
= 0.1 mremx (Scenario 3)=

3μCi*0.67*5000 mrem

8E+4 μCi
= 0.1 mremx (Scenario 4)=

3μCi*0.67*5000 mrem

8E+4 μCi
= 0.1 mremx (Scenario 5)=

10,000μCi*0.67*5000 mrem

8E+4 μCi
= 419 mremx (Scenario 6)=

Scenario Type of Location Ingested 

(μCi)

33% 

Reductio

n

Firefight

er Dose 

mrem

1 Warehouse, Fire 10,000         6,700              419 

2 Tractor Trailer, Fire 10,000         6,700              419 

3 Residence, Fire 3.0               2.0                   0.1 

4 Repair Shop, Crush 3.0               2.0                   0.1 

5 Residence, Crush 3.0               2.0                   0.1 

6 Storeroom, Shipping 

Accident

10,000         6,700              419 
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F. Total Effective Dose Equivalent (TEDE) Estimate 

TEDE = ΣDDE + CEDE 
In the case of tritium, deep dose equivalent (DDE) is zero as described above. 
Committed effective dose equivalent (CEDE) has two components—inhalation and ingestion doses—
that are additive. A summary table is provided below. 
 
Table 10. Total effective dose equivalent (TEDE) to workers (residents) in the postulated accident 
scenarios. 

 
 
Table 11. Total effective dose equivalent (TEDE) to fire fighters in the postulated accident scenarios. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scenario Type of Location Inhalation 

Dose (mrem) 

Worker 

(Resident)

Ingestion 

Dose (mrem) 

Worker 

(Resident)

TEDE Worker 

(Resident) 

(mrem)

1 Warehouse, Fire 131                  625                756                     

2 Tractor Trailer, Fire 4,512               625                5,137                  

3 Residence, Fire 0.3                   0.2                 0.4                      

4 Repair Shop, Crush 7                      0.2                 7                         

5 Residence, Crush 0.3                   0.2                 0.4                      

6 Storeroom, Shipping 

Accident

327                  625                952                     

Scenario Type of Location Inhalation 

Dose (mrem) 

Fire Fighter

Ingestion 

Dose (mrem) 

Fire Fighter

TEDE Fire 

Fighter (mrem)

1 Warehouse, Fire 1,050               419                1,469                  

2 Tractor Trailer, Fire 9,059               419                9,478                  

3 Residence, Fire 1.0                   0.1                 1.2                      

4 Repair Shop, Crush 13                    0.1                 13                       

5 Residence, Crush 1.0                   0.1                 1.2                      

6 Storeroom, Shipping 

Accident

1,313               419                1,731                  
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G. Basis for “Low Probability” and “Negligible Probability” Decision 

a. Footnote 1 to 10 CFR 32.23 admits that “The probabilities have been expressed in general terms to 
emphasize the approximate nature of the estimates which are to be made.” 
b. An exhaustive search of the internet for accidents or incidents involving gaseous tritium light sources 
in the form of devices similar to ICSI and LEMI (for example, gun sights) failed to uncover any such 
accidents or incidents. 
Since similar devices contain radioactive material it is reasonable to expect that any such incident 
anywhere in the world would receive extensive media coverage. There have been no such reports. 
The first patent application that could be located for tritium-illuminated gun sights is dated May 11, 
197115. Therefore, it appears that the safety record of these devices over a period of nearly 45 years is 
exemplary. We believe that this excellent safety record justifies putting the probabilities of any of these 
incidents actually occurring into the “negligible probability” category. 
 
 
H. Effectiveness of the Containment 

10 CFR 32.23(c) requires that it be “unlikely that there will be a significant reduction in the effectiveness 
of the containment, shielding, or other safety features of the product from wear and abuse likely to 
occur in normal handling and use of the product during its useful life.” 
Advanced Combat Solutions Inc.’s ICSI and LEMI are ruggedly constructed and are designed to be 
used by those in the warfare (soldiers. Military and any law enforcement officer working at no light 
conditions). 
Based on the prototype tests for the product, Advanced Combat Solutions Inc. believes that a significant 
reduction in the effectiveness of the containment of these devices is extremely unlikely. 
 
 
I. Normal Handling/Storage of Devices 

For this analysis we used the part of NUREG-1717 methodology applicable to gun sights. We believe 
that it would be equally acceptable for the ICSI/LEMI since they are to be used under similar conditions 
and by the same users as the night sights. 
NUREG-1717 is based on an assumption of 100,000 devices are manufactured and distributed/year.
  
Methodology for this Analysis: 
The NUREG-1717 assumptions for leakage rates, number of devices distributed, contact times, 
ventilation rates, breathing rates, etc. are accepted with one modification, described below: 
The basis for the NUREG-1717 dose calculations is 50mCi per device/(set of devices distributed), 
whereas the Advanced Combat Solutions Inc. device contains 15mCi per unit. Therefore, the NUREG-
1717 doses, for purposes of this report to NRC, will be decreased by 15/50=0.3. 

Below we analyze likely normal handling/storage scenarios applicable for LEMI/ICSI.  

Effective Dose Equivalent (EDE) 

Distribution and transport (NUREG-1717 Table 2.14.3) 
Using the NUREG assumptions: 
1. Individual EDE to a local parcel delivery driver could be 0.1mrem x 0.3=0.03 mrem. 
2. Individual doses to other truck drivers, terminal workers, and members of the public would be less. 

 

 

 

 

15 Publ. No.: US3784817 A; Inventor: James D, Smiley S, Whittaker R; Filed: May 11, 1971. 
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Routine use (NUREG-1717 Table 2.14.3) (Soldier/Police Officer having up to 2 devices with him 1 
LEMI/1 ICSI) 
1. The annual EDE is estimated to be 0.006 mrem x 0.3 x number of devices (2) =0.004 mrem in the 
first year. 
2. For an assumed average of three other family members, the initial annual EDEs are estimated to be 
less than 0.001 mrem x 0.3 x number of devices (2)=0.0006 mrem. 

 
Disposal (NUREG-1717 Table 2.14.3) 
1. Annual individual EDE to waste collectors: 0.001mrem x 0.3=0.0003 mrem 
2. Landfill workers, off-site members of the public, future on-site residents:<0.001 mrem.  
3. Total collective EDE: 0.3 person-rem x 0.3=0.09 person-rem. 
4. Incineration: annual EDE 0.004 mrem x 0.3=0.0012 mrem to waste collectors. 
5. Annual individual dose to incinerator workers and off-site members of the public are 0.004 mrem. 
6. Total collective EDE is about 0.4 mrem x 0.3=0.12 mrem.  
 
 
K. Conclusion 

Based on the above analyses, Advanced Combat Solutions Inc. is therefore confident in stating, and 
believes that all available evidence supports the conclusions that: 
a. in normal use and disposal of a single exempt unit, it is unlikely that the external radiation dose in 
any one year, or the dose commitment resulting from the intake of radioactive material in any one year, 
to a suitable sample of the group of individuals expected to be most highly exposed to radiation or 
radioactive material from the product will exceed the dose to the appropriate organ as specified in 
Column I of the table in § 32.24 of this part (i.e., 1 mrem); 
b. In normal handling and storage of the quantities of exempt units likely to accumulate in one location 
during marketing, distribution, installation, and servicing of the product, it is unlikely that the external 
radiation dose in any one year, or the dose commitment resulting from the intake of radioactive material 
in any one year, to a suitable sample of the group of individuals expected to be most highly exposed to 
radiation or radioactive material from the product will exceed the dose to the appropriate organ as 
specified in Column II of the table in § 32.24 (i.e. 10 mrem). 
c. It is unlikely that there will be a significant reduction in the effectiveness of the containment, shielding, 
or other safety features of the product from wear and abuse likely to occur in normal handling and use 
of the product during its useful life. 
d. In use and disposal of a single exempt unit, or in handling and storage of the quantities of exempt 
units likely to accumulate in one location during marketing, distribution, installation, and servicing of the 
product, the probability is low that the containment, shielding, or other safety features of the product 
would fail under such circumstances that a person would receive an external radiation dose or dose 
commitment in excess of the dose to the appropriate organ as specified in Column III of the table in § 
32.24 (i.e. 500 mrem), and the probability is negligible that a person would receive an external radiation 
dose or dose commitment in excess of the dose to the appropriate organ as specified in Column IV of 
the table in § 32.24 (i.e. 15,000 mrem). 
 
 



Attachment 3 
Radiation Profile Measurements 
 
Tritium emits beta particles with a maximum energy of 18.59KeV. This is insufficient energy to penetrate the 
borosilicate glass container, so the beta radiation levels right at the surface of the device as well as at 5, 25, 
30, 100 cm distances are at the background levels. 
The Bremsstrahlung radiation levels right at the surface of the devices were measured with geiger-counter 
(Automess 6150, calibration date May 4 2017). The radiation levels at 5cm, 25cm, 30 cm and 100 cm were 
calculated using the Inverse Square Law since the radiation levels are very miniscule at these distances and 
could not be captured by the meter used. 
 

 
 

0cm  

 (mSv/h)

5cm   

(mSv/h)

25cm   

(mSv/h)

30cm   

(mSv/h)

100cm   

(mSv/h)

ICSI 0.06 2.4E-05 9.6E-07 6.7E-07 6.0E-08

LEMI 0.06 2.4E-05 9.6E-07 6.7E-07 6.0E-08

Device Series External Radiation Level
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ASTM 
SAE-AMS-DTL-23053 
SUMITOMO Standard 

Surface: Matt 
Marking: None

     

 Dimensions

  

 

BEFORE SHRINKAGE AFTER SHRINKAGE DELIVERY UNITS * 
Inner diameter (EID) min. Inner diameter (RID) max. Wall thickness (RWT) min-max Unit quantity Box quantity

[type] [mm] [mm] [mm] [m] [m]

3/64 1,20 0,60 nom. 0,41 300 900

1/16 1,60 0,80 nom. 0,43 300 900

3/32 2,40 1,20 nom. 0,51 150 900

1/8 3,20 1,60 nom. 0,51 150 900

3/16 4,80 2,40 nom. 0,51 60 600

1/4 6,40 3,20 nom. 0,64 60 300

3/8 9,50 4,80 nom. 0,64 60 300

1/2 12,7 6,40 nom. 0,64 60 300

3/4 19,1 9,50 nom. 0,76 60 180

1 25,4 12,7 nom. 0,89 60 180

1-1/4 31,8 15,9 nom. 1,02 60 180

1-1/2 38,1 19,1 nom. 1,02 60 180

2 50,8 25,4 nom. 1,14 60 120

3 76,2 38,1 nom. 1,27 60 60

4 101,6 50,8 nom. 1,40 30 30

* Non standard colours and cut lenght of 1200mm are available upon request.
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PHYSICAL PROPERTIES

PROPERTY TEST METHOD REQUIREMENT TYPICAL VALUE

Longitudinal Change SUMITOMO-Standard -5% ± 10% -5%

Specific Gravity ASTM D 792 Max. 1,35 1,33

Tensile Strength ASTM D 638 Min. 10,4 MPa 13 MPa

Elongation at Break ASTM D 638 Min. 200% 400%

Secant Modulus ASTM D 882 Max. 173 MPa 110 MPa

THERMICAL PROPERTIES

PROPERTY TEST METHOD REQUIREMENT TYPICAL VALUE

Operating Temperature SUMITOMO Standard -55 up to +125 °C -55 up to +125 °C

Min. Shrink Temperature SUMITOMO Standard full recovery 90 °C

Heat Shock (225°C x 4h) SAE-AMS-DTL-23053 no crack, flowing or dripping Pass

Elongation after heat ageing (150°C x 168h) SAE-AMS-DTL-23053 Min. 100% 210%

Low Temperature Flexibility (-55°C x 4h) SAE-AMS-DTL-23053 no cracking Pass

Copper Corrosion (175°C x 16h) UL 224 no corrosion Pass

CHEMICAL PROPERTIES

PROPERTY TEST METHOD REQUIREMENT TYPICAL VALUE

Flammability ASTM D 2671 Procedure B Pass

Water Absorption ASTM D 570 Max. 0,5% 0,35%

Fluid Resistance (23°C x 24h) SAE-AMS-DTL-23053 Min. 6,9 MPa (Tensile Strength) Pass

ELECTRICAL PROPERTIES

PROPERTY TEST METHOD REQUIREMENT TYPICAL VALUE

Voltage Rating 600V

Dielectric Voltage Withstand (2,5kV x 60s) UL 224 no breakdown Pass

Volume Resistivity ASTM D 876 Min. 1014 Ω·cm 4,7x1014 Ω·cm

Dielectric Strength ASTM D 876 Min. 19,7kV/mm ≥ 28kV/mm
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Project name

Project number

Document version

Author:

Description of test 

parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Penetration test: failed passed

Equipment

Procedure:

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

v1

A small diameter steel bar, with a rounded point, placed in a tube to a height of 1 meter and dropped onto the exposed 

surface of the light source.

NUREG-1556. Vol. 3. Rev.2. Test Report:

Penetration
Avanced Combat Solutions Inc. / mb microtec ag

Advanced Combat Solutions Inc.

2

 - Hammer with a small point (weight = 10g)

Name Location Section Date Signature

M.Ball mb microtec ag, 

Niederwangen

Switzerland 

Research & 

Development

31 Oct - 2 

Nov 2016

ICSIHG-1

5 units

1

w/#

 - 

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the 

device is removed, the activity of the solution is to be measured. The activity of the solution is to 

be less than or equal 50 nanocuries.

By visual inspection no damage to the vial containing tritium observed, no 

dispersion of tritium occurred, the source capsule remains within the protective 

source housing, and the shielding integrity is not compromised?

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for immersion 

test)

Yelena
Typewritten Text
Attachment 6. Prototype Tests for ICSIHG-1 Model
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Temperature test: failed passed

Equipment

 - Calibrated climate chamber (Weiss Umwelttechnik GmbH, Germany, WKL100/70, Serial Number 56246005390010)

Procedure:

High Temperature: 

Low Temperature:  

Relative Humidity: 

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

The temperature of the device is to be raised from ambient to 120°C and held at this temperature for one hour.

The temperature of the device is to be lowered from ambient to -46°C and held at this temperature for 48 hours.

The device is to be placed in an environment of 100% relative humidity and a temperature of 42°C and held in this 

environment for 48 hours.

After the test the device is to be immersed in water for 24 hours at ambient temperature. The volume of the water 

is to be about equal to 10 times that of the volume of the device. After the device is removed, the activity of the 

solution is to be measured. The activity of the solution is to be less than or equal 50 nanocuries.

By visual inspection no damage to the vial containing tritium observed, no dispersion of tritium occurred, the source 

capsule remains within the protective source housing, and the shielding integrity is not compromised?

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries?

w/#

 - 

2

v1

Name Location Section

3 - 9 Nov 

2016

ICSIHG-1

5 units

1

M.Ball

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for immersion 

test)

mb microtec ag, 

Niederwangen

Switzerland

Research & 

Development

Advanced Combat Solutions Inc.

NUREG-1556. Vol. 3. Rev.2. Test Report:

Temperature
mb microtec ag

SignatureDate
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Temperature shock test: failed passed

Equipment

Procedure:

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

By visual inspection no damage to the vial containing tritium observed, no dispersion of tritium occurred, 

the source capsule remains within the protective source housing, and the shielding integrity is not 

compromised?

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the 

device is removed, the activity of the solution is to be measured. The activity of the solution is to 

be less than or equal 50 nanocuries.

The device is to be heated to 80°C and held at this temperature for 15 minutes. The device is to be transferred, within 15 

seconds, to a cold chamber having a temperature of-46°C and held in this chamber for 15 minutes.

 - Oven (Binder, Tuttingen, Germany, 9110-0078) together with calibrated thermoelement (TMH GmbH, Serial Number 

20/10/14_2)  to provide hot environment

 - Calibrated climate chamber (Weiss Umwelttechnik GmbH, Germany, WKL100/70, Serial Number 56246005390010) to 

provide cold environment

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for 

immersion test)

Date Signature

9 - 11 Nov 

2016

v1

Name Location Section

M.Ball mb microtec ag, 

Niederwangen

Switzerland

Research & 

Development

NUREG-1556. Vol. 3. Rev.2. Test Report:

Temperature Shock
mb microtec ag

Advanced Combat Solutions Inc.

2

 - 

ICSIHG-1

5 units

1

w/#
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Vibration test: failed passed

Equipment

 - Vibrating table  and Accelerometer Dytran Type 3220A, No 1512

Procedure:

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

The device is to be subject to simple harmonic motion having an amplitude of 0.075 cm. The vibration cycle is to go from 

10 Hz to 50 Hz and back again in approximately 1 minute. This is to be carried out for 10 cycles. Afterwards, the device is 

to be subject to 30 minutes of vibration at resonance frequency. 

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the 

device is removed, the activity of the solution is to be measured. The activity of the solution is to 

be less than or equal 50 nanocuries.

By visual inspection no damage to the vial containing tritium observed, no dispersion of tritium occurred, 

the source capsule remains within the protective source housing, and the shielding integrity is not 

compromised?

v1

Name Location Section

M.Ball mb microtec ag, 

Niederwangen

Switzerland

Research & 

Development

ICSIHG-1

5 units

1

w/#

NUREG-1556. Vol. 3. Rev.2. Test Report:

Vibration
mb microtec ag

Advanced Combat Solutions Inc.

2

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for 

immersion test)

Date Signature

14-15 Nov

 - 
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Pressure test: failed passed

Equipment

Procedure:

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

By visual inspection no damage to the vial containing tritium observed, 

no dispersion of tritium occurred, the source capsule remains within the 

protective source housing, and the shielding integrity is not 

The device is to be placed in a test chamber and exposed to 0.25 and 2.0 bars for 4 periods of 15 minutes each, the 

pressure being returned to atmosphere between each period.

After the test the device is to be immersed in water for 24 hours at ambient temperature. 

The volume of the water is to be about equal to 10 times that of the volume of the device. 

After the device is removed, the activity of the solution is to be measured. The activity of 

the solution is to be less than or equal 50 nanocuries.

 - Chamber with vacuum pump and gauge (Baumer Electric AG, Model ED701, Serial Number 1-14041015-16)

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for 

immersion test)

ICSIHG-1

5 units

1

w/#

 - 

Date Signature

16-18 Nov 

2016

NUREG-1556. Vol. 3. Rev.2. Test Report:

Pressure
mb microtec ag

Advanced Combat Solutions Inc.
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v1

Name Location Section

M.Ball mb microtec ag, 

Niederwangen

Switzerland

Research & 

Development
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Chemical test: failed passed

Equipment

Procedure:

 - gun oil

 - trichloromethane 

Immersion Test:

Evaluation:

By visual inspection no damage observed (obtainining physical and operational characteristics)? Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the 

device is removed, the activity of the solution is to be measured. The activity of the solution is to 

be less than or equal 50 nanocuries.

 - cleaning compound according to MIL-C-372B (MIL-PRF-372)

The device is to be immersed for 48 hours at room temperature in each of the following:

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for immersion 

test)

Name Location Section Date Signature

M.Ball mb microtec ag, 

Niederwangen

Switzerland

Research & 

Development

21-23 Nov 

2016

ICSIHG-1

5 units

1

w/#

 - 

v1

NUREG-1556. Vol. 3. Rev.2. Test Report:

Chemical Test
Avanced Combat Solutions Inc. / mb microtec ag

Advanced Combat Solutions Inc.

2



7 
 

 

Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Firing test: failed passed

Equipment

Procedure:

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

w/#

 - 

By visual inspection no damage to the vial containing tritium observed, no dispersion of 

tritium occurred, the source capsule remains within the protective source housing, and 

the shielding integrity is not compromised?

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the device 

is removed, the activity of the solution is to be measured. The activity of the solution is to be less 

than or equal 50 nanocuries.

This test is to be performed with the ICSI attached to the gun which would have the most detrimental effect on the ICSI. The gun 

is to sequentially fire 5000 rounds of ammunition with lapses only sufficient to allow reloading .

23-25 Nov 

2016

ICSIHG-1

5 units

1

v1

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for immersion test)

NUREG-1556. Vol. 3. Rev.2. Test Report:

Firing
Avanced Combat Solutions Inc. / mb microtec ag

Advanced Combat Solutions Inc.

2

 - Handgun

Name Location Section Date Signature

M.Ball Brunig Indoor Schiess Sport 

Zentrum (Firing Test); mb 

microtec ag, Niederwangen

Switzerland (Immersion 

Test)

Research & 

Development
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Project name

Project number

Document version

Author:

Description of test parts

Number of test samples

Lot-no.

Test-No.

Test Designation

Mechanical shock test: failed passed

Equipment

Procedure:

 - Barrel horizontal, right side up.

Immersion Test:

Evaluation:

Ok

If any damage observed provide an image and mark observed damage in the image!

Immersion Test's result indicates that the activity of the solution is  less than or equal 50 nanocuries? Ok

Labeling remained legible? Ok

No luminosity loss observed during and after test? Ok

The gun is to be dropped from 2 meters onto a hard surface (at least 1" thick 85 durometer rubber backed by concrete). 

The gun is to be dropped 60 times in such a manner that it strikes the surface ten times in each of the following attitudes: 

By visual inspection no damage to the vial containing tritium observed, no 

dispersion of tritium occurred, the source capsule remains within the protective 

source housing, and the shielding integrity is not compromised?

 - Calibrated scintillator (Tri-Carb Liquid Scintillation Counter, Model # A2100/A2300 Serial Number 103501) (for immersion 

test)

This test is performed with the ICSI attached to the gun which would have the most detrimental effect on the ICSI.

After the test the device is to be immersed in water for 24 hours at ambient temperature. The 

volume of the water is to be about equal to 10 times that of the volume of the device. After the 

device is removed, the activity of the solution is to be measured. The activity of the solution is to 

be less than or equal 50 nanocuries.

 - Barrel horizontal, bottom up

 - Barrel vertical, muzzle up

 - Barrel vertical, muzzle down

 - Barrel horizontal, bottom down

 - Barrel horizontal, left side up

 - Handgun

Date Signature

28 -29 Nov 

2016

Research & 

Development

ICSIHG-1

5 units

1

w/#

 - 

Name

M.Ball

Location

mb microtec ag, 

Niederwangen

Switzerland

Section

v1
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Mechanical Shock
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