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. April 3, 1992
!

! John Lubinski
Mail Stop GH3,

: United States Nuclear Regulatory Commission prYRNETICS INC.
1 White Flint North

i 1155 Rockville Pike
Rockville MD 20852

;

Regarding; Resp .ise to your letter of February 7 referencing
Amendment to NRC License No. 12-16856-01E control
# 121188

'

Dear Mr. Lubinski;

i

i We have reviewed your response letter of February 7, 1992 and
; through the phone conversations of the past weeks are addressing

the specific issues of your February 7 letter.
This letter of response is a rewrite if my letter of March 13,J

and my fax of March 30. It incorporates all the original
information and the requested changes and negates those earlier
responses.

Per our phone conversation of April 3, 1992 you stated that
; the requirements for the testing which the NRC requires in order
j. to be granted a license fall under CFR 32.29 (a). You also

stated that there is not a standard test procedure which alli

smoke detector manufacturers must follow. You commented that each
i license is treated as an individual case and that the procedures
! are somewhat flexible in order to allow for different

manufacturing processes..

! We have concerns that since there is no standard test

| procedure which all manufacturers must follow, that the NRC may
|- be requiring MIT / Fyrnetics to perform a much more stringent
; testing and inspection procedure than is required of other smoke

detector manufacturers..

We are enclosing the information which you have requested in.

order that we may be granted our license amendment. We reserve
the option to appeal tr' testing requirements of this amendment

i at a later date if we ustermine that we have been treated
unfairly.

You also mentioned in our phone conversation that MIT would be
allowed to perform the design conformity (mechanical assembly,

.

labeling verification and removable contamination) tests based on
| the 5 % LTPD chart you enclosed in your fax of Apr11 2, 1992, And

not perform the test 100 % as was called out in item 3 of the,

' same fax. This decision was based on the fact that MIT will be
performing a 100 % leakage test on the mounted foil sources
during the assembly process.
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As I mentioned to you on the phone we have recently decided to
relocate our place of business. We would like to incorporate the
change of address in this amendment of our 11cen e. Our new
business address as of May 1, 1992 will het

Fyrnetics Inc.
1955 Stevenson Court
Suite 102-W
Roselle, IL 60172
(708) 893 4592

We have also recently requested that our State of Illinois
distribution licence be changed to this location. I am enclosing
a copy of that request as Appendix G. Susan Green had requested
that I enclose a copy.

The updated responses to the specific items in your letter of
February 7 and your fax of April 2 are as follove

1. The type:288,1onization chamber will be used in six
detector models. Three of the models are 120 voit A.C.
powered, two of which have battery backup. The other three
models are battery powered.

All six models share common tooling for the plastic parts,
and differ only in the features they provide. The models and
features of the models are as follows:

120 VOLT AC POWERED UNITS.

MODEL # DESCRIPTION OF FEATURES

1235 120 VOLT A.C. POWERED IONIZATION TYPE WITH " HUSH"*.
1275 120 VOLT A.C. POWERED IONIZATION TYPE WITH 9 VOLT

BATTERY BACK-UP AND " HUSH" .
1285 120 VOLT A.C. POWERED IONIZATION TYPE WITH 9 VOLT

BATTERY BACK-UP, " HUSH"". AND BATTERY POWERED SAFETY
LIGHT.

9 LT BATTERY POWERED UNITS

9915 9 VOLT BATTERY POWERED IONIZATION TYPE.
0916 9 VOLT BATTERY POWERED IONIZATION TYPE WITH " HUSH"" .
0918 9 VOLT BATTERY POWERED IONIZATION TYPE WITH " HUSH"*

AND SAFETY LIGHT.

2. Enclosed are copies of the drawings for the plastic parts
used in the six detectors.
ILL # 6 Detector cover drawing used on models 0918 and

1285.
ILL # 7 Detector base drawing used on models 0918 and

1285.

.
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ILL # 25 Detector cover drawing used on models 0915, 0916,
j 1235 and 1275.
. ILL # 26 Detector base drawing used on models 0915, 0916, |
*

1235, and 1275.
; ILL # 19 Circuit board used in the models 0915, 0916, and
|- 0918.
j ILL # 19A Circuit board used in the models 1235, 1275 and
: 1285.
!

| 3. Fyrnetics is a subsidiary of Management Investment &
i Technology Co. Limited ( MIT ). Fyrnetics is the marketing
: and distribution channel for smoke detectors produced by MIT.
! (see structure chart appendix "A" ) Fyrnetics takes care of'

all agency approval submittal and correspondence relating to
the smoke detector product line. Fyrnetics does no,

j manufacturing, only distribution.
Mit is located in Hong Kong and their address ist4

i
*

Management Investment & Technology Co. LTD.
Wah Ming Building 15th floor

; 04 Wong Chuk Hang Road
j Aberdeen Hong Kong
!

! MIT manufacturers the complete smoke detector including
'

the ionization chr.mber.
All quality tssting is performed by MIT at the

; manufacturu.g site, a complete copy of the Quality Assurance
i procedure for the chamber assembley and final audit is ;

} included in appendix "B".

{ Not withstanding the extensive quality assurance program
i conducted by MIT, Fyrnetics will select randomly a sample
| of the units from each production run to verify the
'

following items:
A. The mechanical assembly of the detector.
B. Compliance of the N.R.C. labeling requirements for the.

detector labeling the point of sale package labeling,
; C. Perform a leakage test on the case of the detector.
4 The sample size for the testing by Fyrnetics will be

selected based on the 5 % LTPD chart. The inspection
'

procedure that Fyrnetics Inc will use and a copy of the
1 chart are enclosed as Appendix E.

j 4. EAD has been removed as a vendor from the source list (see
| Appendix C).

t
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5. All detectors are sealed and the consumer has no access to'
the ionization chamber, consequently all consumer information
is provided on the label on the back of the detector.,

All models of detectors will incorporate the following;

} information on the product label
!

| CONTAINS RADIOACTIVE MATERIAL. THIS DEVICE CONTAINS 0.9 |
MICROCURIE OF AMERICIUM 241. THIS DETECTOR IS DISTRIBUTED<

UNDER U.S. NRC LICENCE NO. 12-16856-01E
:

| All models of detectors will contain the following
i information on the point of sale packaging: I

THIS PRODUCT IS DESIGNED TO DETECT PRODUCTS OF COMBUSTION
j USING THE IONIZATION TECHNIQUE. IT CONTAINS 0.9 MICROCURIE OF
j AMERICIUM 241, A RADIOACTIVE MATERIAL. DISTRIBUTED UNDER NRC
: LICENCE NO 12-16856-01E. MANUFACTURED IN COMPLIANCE WITH U.S.
i NRC SAFETY CRITERIA IN 10 CFR 32.27. THE PURCHASER IS EXEMPT
| FROM ANY REGULATORY REQUIREMENTS.
I
j The name of the licence holder (Fyrnetics Inc Elgin ILL.
| 60123) is included on the product label (the address will be
; changed once we receive our new Illinois Distribution

licence). A copy of the label (model 0915) showing its
placement on the back of the detector is included in

| Append 1x F.
1

| 6. A detailed evaluation of the safety criteria outlined in
| 32.27 le of the CFR was prepared and is included as appendix
*

.D*.

| 7. All tests were performed on the model 0918 since it is the
; unit which has all the features possible. The original
; evaluation report has several typing errors in the appendix 2

portion. In the appendix 2 the model number is called out as-

: 8908 and 0608. The reference to 0908 and 0608 are both
; typing errors and should be 0918. There is also a reference
3 to the model 0908 on the cover letter and report from J.R.

Peterson & Assoc., Inc. All testing outlined in appendix 2 of.

the original report and the J.R. Peterson & Assoc., Inc.
j report was done on the model 0918.
j The model 1285 is identical to the 0918 except the 1285 is

120 volt AC powered with battery back up.
} The rest of the models have various features deleted from
'

the full featured 0918 and 1285.
'

1275 same as 1285 but with safpty light deleted
1235 same as 1275 but with battery backup deleted.
9916 same as 0918 but with safety light deleted.

j 0915 same as 0916 but with " HUSH" deleted.

i
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We have revised the source inspection procedure to meet the
100% testing requirements the N.R.C. mandates. It is included in
the revised Appendix B.

We feel that the enclosed information fulfilla your requests
for the additional information you need to finalize the licence
amendment.

If there are any questions or items on which you need an
explanation, please contact me at 1-800-654-7665.

Sincerely;
Fyrnetics Inc.

ffW' A,
(Larr Ratt af
Product Eng.

c. :. Marlora Bacon, Tom Russo, Joanne She, Jerry Rork

.

l
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~ ' APPENDIX A

INFORMATION RELATING TO THE MIT GROUP'''

.

CORPORATE STRUCTURE AND PRINCIPAL ACTIVITIES

The following chart shows the present group structure and the principal activities of each company in
the Group:-

Management Investment & Technology
(Holdings) Limited

(incorporated in Bermuda)

100 % Investment holding

Management investment & Technology International Inc.
(Incorporated in the British Virgin Islands)

Investment holding

100% 100% 100 % 100 % 00 % 100 % |

*

Management
investment & SuperwellDigital Digital Digital Scale

Fyrnetics, Lighting Lighting Co., Limited Technology Corporation

Inc. International, Co., limited (Incorporated Company inc
Limited (incorporatedinc. (Incorporated in(Incorporated

Hong Kong) (incorporated in the British
in the US) (incorporated in

in the US) Hong Kong) in Virgin Islands)
Hong Kong)

Marketing Marketing Not yet Not yet Design, Not yet

and and commenced commenced manufacture commenced

distribution distribution business business and sale of business

of smoke of lighting consumer and
industrialdetectors products

|electronic
nma. . cec

I
.
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Chamber Assembly QC/QA Procedure
_______________________________-

,

_

; Soutca
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-
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Chek

''2C# 3takIM __ t.

,

s
,.

Visal '
Insgloa 100 % CHECK ,

..

'

MIL-STD-105D -

N3
'

~

ylbeation LOT SIZE 1000 ,,

ty Sample size 80c

* MI fans .

Sort

|
'

,

W 100 % CHECK
t t

188% Iull
Test "

y,
I _ .

-

flountig CIC
Boel

i

1814 Functioral
Td Sample Check

of mechanical
Fej assembly,

labeling, I-

#
and leakage.

ifex full Lot size based on j

lest Modified 5% chart<

p

|
32.110, 10 CFR
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MANAGEMENT INVESTMENT &

O|| TECHNOLOGY CO., LTD.4

U m 3t M M W m e s)

.

1. E99Bcg_cNgc5

After the sources are received from NRD or AMERSNAM ve will
inspect the sources in order to assess its suitability for the;

following items.

a. Visual Check
b. Packing

2. ggggcg_gIfEINg_ylggsk_INSEggIlgN

The source holders will be 100 % inspected after assembly. The
stake marks must clearly be seen. No damage of the source is
accepted.

3. YIBBAII9H_IEEI

Every 1000 pieces of production source holders assemblies will
form a control batch, 80 samples will be drawn for vibration
testing (MIL-STD-105D).

Conditions Frequency: 50 - 60 HZ
Amplitude: 0.5 mm P-P
Durations 1.0 minute

100 % visual check after vibration test, no loose source is
allowed. If a loose source is found 100 % of the batch will be
put through the vibra on test and visual inspection procedure.

4. LEeMe9E_IEEI

4.1 gggIPMENI

a. Scintillation Alpha Counter: Eber11ne Model SAC-4*

b. Certified calibration source: Manufacturer gbggling
_ Instrument _C9Eestat190.

Models g-1@Z2
Isotope TH _230

Quantity: 23 230_dgm a u rc uc.4 n w.
-

t
2 c.nw, cetu;<c, m

Abf C3[f'l #f 6 h J'.':t

;BERO?tN # J bD .4

I,shi ?.'b%f s F:
'7 .T.T iff'T ?,Cif , a

i WA *1sF ,. .
'

_, , _ ..
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t 4. 2 CeLIggAIIgg_QE_CgggIEB

a. Connect the counter to line voltage 220 VAC.
b. Push the START / OFF button upward.
c. Allow counter to warm up for 5 minutes.
d. Set counting time to 30 seconds.
e. Clean the moveable drawer with a test paper, then shut the

drawer.
f. Push the START / RESET button to COUNT.
g. After the counting has stopped, note the total number of

counts. This background leakage is L1.

| h. Insert the calibrated source in the counter drawer and close
the drawer. Count for 30 seconds. This reading is L2.

1. ACCEPT REJECT COUNTS equals (L1 minus L2) divided by the
calibration source quantity times ACCEPT / REJECT QUANTITY.

j. Post this ACCEPT / REJECT COUNTS on the counter.

4 3 IgSI_gggCggggg_ Egg _ggggIgg_SgygCES

100 % testing of mounted sources

1. After selected vibration testing and visual inspection
100 % of the mounted sources in the 1000 piece control
batch will be placed in rows or groups of 75 pieces.

2. A test paper is moistened with alcohol, that test paper is
.

i then wiped across each of the individual units (the same
j paper is wiped across each of the 75 units) in the row or
I group. All mounted sources in the lot are wiped following

this procedure and in no case will the amount of sources
wiped with one moistened test paper exceed 75 pieces.

3. Each test paper is evaporated to dryness.-
4. Each Individual test paper la put into the door of the

counter and the door closed.
5. Push the start / reset button'and count for 30 seconds

A. If the count is less than the acceptable leakage limit
for a single source (100 pC1) those 75 pieces
will be accepted.

l
-- . . _. _ _ _ _ . . .

._
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B. If the count is greater than the acceptable leakage
limit for a single source that batch of 75 pieces
will be rejected.
.a. If rejected the entire 75 piece lot will be

cleaned and the complete test repeated.
al. If the second test count is now less than the

acceptable limit for a single source .
(lee pC1) the 75 piece lot will be accepted.

! a2. If after the second test the count is
greater then the acceptable limit for a
single source all 75 pieces will be returned -
to the source vendor.

5. HII_eUDII_EB99EDUBE_ Egg _CgggggIgg_ggIggIggs

After the smoke detectors are completely assembled and prior
to packaging MIT will perform an inspection on a random o iple of
each production lot of smoke detectors. The size of tne audit
sample will be based on the 5 % LTPD sampling chart.

The detectors will be checked for the following items

1. Mechanical integrity of the detector ( insurer that the
detector is properly assembled).
la. Zero defects allowed, if defects are found the lot

will be handled in the manner outlined in 5, bl. of
this test procedure.

2. Labeling, The point of sale packaging labeling and the
detector labeling will be checked to insure that they meet
the N.R.C. labeling requirements.

2a. Zero defects allowed, if defects are found the lot
will be handled in the manner outlined in 5, bl. of
this test procedure.

3. A leakage test to insure that no radioactive contamination
is present on the case of the detector will be performed
using the equipment called out in the preceding test
and the following procedure:

1. A test paper will be moistened with alcohol.
2. These audited detectors (75 pieces maximum ) will be wiped

with the same moistened test paper.
3. The test paper will be evaporated to dryness.
4. The test paper will be placed in the drawer of the counter

and the door closed.
5. Push the Start / Reset button and count for 30 seconds,

s. If the total count is less than the acceptability
limit for one unit (100pC1) the whole lot would be
accepted. and released for shipment

- . - . . . -
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j b. If the totc1 count is greater than the acceptable
; limit for a single detector the whole lot will be
4 rejected,
j bl. The rejected lot will be segregated from the

_

other units in house and a 100 percent testing
I of the entire lot will be performed using the

appropriate procedure. All units passing *

! the 100% test will be released for shipment.
b2. All rejected units will be scraped..

|
j 6. All records from the testing will bw sent to Fyrnetics

along with the product and kept at Fyrnetics for
inspection by the N.R.C.. I

I;
4 .

.,

a

s-

i

i

4

0

.- _ . . - .-- , . . . - ,_ , - , ._ - _ _.- - , _ . . - . -



4

|

{

A 8 C D E F C H I J K L M

REVISIONS

NOT APPROVED FOR PRODUCTION
1

'
.

i _

1
~

NOTES:
.

2

1. ACTIVITY AND ENERGY TO BE'
- PART NO. MATERIAL ACTIVITY ' ENERGY FUNCTIONALLY DETERMIND BY

( sec Narc 1 > < sce noic 1 > MEASURING IONIZATION CURRENT4

IN A TEST APPARATUS AND
! 0905-4109 AM-241 4.5 MeV15%

CALIBRATED VITH LIMIT ' ACTIVITY
| _ SAMPLES, BOTH SUPPLIED BY
| FYRNETICS, INC.

2. PACKINGi 250 INDIVIDUAL FOIL
,

'

'
- I ELEMENTS TO BE PACKED IN GLASS '

OR PLASTIC VIALS AND PACKED IN
* -

- APPROPRIATE OUTER CONTAINERS
. _ __ _

AS TO CONFORM TO INTERNATIONAL
i

i SHIPPING REGULATIONS.
i 3. APPROVED VENDORS:

o. NRD, INC MODEL A-001> *
| 10.001

0 4- b. AMERSHAM SEARLE A-1001
_ 81

'

I 4. IONIZATION CURRENT TO BE VITHIN0.014 THICK,

J 0.0005. 5% FACE TO FACE.,

7

_

Q a o MANAGEMENT INVESTMENT & ougus et in w y: A4 et,2a'auss seccrim

000 TECHNOLOGY Co., LTD. menons * .* otems * .52 motr * o.is' DWG. CM.VONG%"

i
~ m N.T.s

PART SOURCE RADIOACTIVE MATERIAL.: CHK. 6Mh' 'AM_241 me:r 1 or 1-(- NME: SING 1.E FACE.

., ;y gg APP.
[ 0905-4109 E w"r . 1 ret mmmt =. , m eno.

,

'
. - ,

.
.

e e
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EVALUATION OF
i SAFETY CRITERIA per 32.27 10 CFR
4

PREPARED FOR:
a

i Fyrneti'es, Inc.
Type 200 Ionization Chamber1

!

!
i

i
1

!
*

:
a

!
i :

:

:
4

i

:
i

i
''

4

j Prepared by:
Gerald D. Rork*

'

Smoke Detector Consultant
P.O. Box 142
Dundee, Illinois 601184

(708) 428-4409"

i

I
!

!

I

-

:

!

1

!

I

i
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Risk Analysis Page 1

Exposure, Dose and Dose Commitment

Note: Measured exposure rates are shown in Appendix 1.

1. Normal handling and use of a single unit

A. Transport by consumer.

Assumptions: 1. 1.0 uCi Am 241 per detector.
2. Transport time - 0.5 hours |

|3. Distance - 1 m.eter.
4. Exposure rate is the maximum measured for

these model detectors - 0.83 uR/hr at 25 cm
or 5.19E-3 uR/hr at 1 meter.

5. 0.93 rem /R.

Whole body dose = 5.19E-9 R/hr X 0.5 hr X 0.93 rem /R
= 2.4E-9 rem.

,

B. Installation by consumer.

Assumptions: 1. 1.0 uCi Am 241 per detector.
2. Installation time by consumer - 0.25 br.
3. Average distance = 0.5 meter.
4. Exposure rate is the maximum measured for

these model detectors - 0.83 uR/hr at 25 cm
or 2.1E-8 uR/hr at 0.5 meter.

5. 0.93 rem /R.

Whole body dose = 2.1E-8 uR/hr X 0.5 hr X 0.93 rem /R
= 9.77E-9 rem.

C. Detector in home.

Assumptions: 1. 1.0 uCi Am 241 per detector.
2. Occupancy factor in bedroom is 8 hr per day.
3. Average distance = 3 meter.
4. Exposure rate is the maximum measured for

these model detectors - 0.83 uR/hr at 25 cm
or 6.9E-9 uR/hr at 3 meter.

5. 0.93 rem /R. |
1

Whole body dose = 6.9E-9 R/hr X (8 X 365 hr/ year) i

X'0.93 rem /R. |

= 1.87E-5 rems.

D. Disposal of a single unit.

The consequences of disposal of smoke detectors in normal
household trash is discussed in Reference 1. This discussion
is not repeated here.

These doses or dose commitments do not exceed those
specified in Column 1 of the table in 32.28 10 CFR.

.
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Ri'sk Analysis Page 2

Exposure, Dose and Dose Commitment (cont.)

2. Normal handling and storage of quantities of detectors.

'

A. Warehouse worker

| Assumptions: 1. 1.0'uCi Am 241 per detector.
2. 40 hour work week, 2000 hours per year.
3. 4 hours per week with hands in contact with a

detector in a box and 36 hours per week at 25
cm from a detector.

4. Box provides. shielding equivalent to 5 cm of
distance.

5. 40 hours per week at 3 meters from a stacked
array of 1000 detectors.

6. Exposure rate is the maximum measured for
these detectors - 0.741 uR/hr at 5 cm and
0.083 uR/hr at 25 cm.

7. 0.93 rem per R.
'

Single Detector

Dose to hands = 7.41E-7 R/h X 4 hr/wk X 50 wk/yr
X 0.93 rem /R,

= 1.38E-4 rem /yr.

Whole Body Dose = 8.3E-8 R/hr X 36 hr/wk X 50 wk/yr ,

X 0.93 rem /R l

= 1.39E-4 rem /yr.

Stacked Array (Reference 2) j

Whole Body Dose = 0.25 uR/hr X 2000 hr/yr X 0.93 rem /R /3
'

- 1.55E-4 rem /yr.

Total Whole Body Dose = 1.39E-4 rem + 1.55E-4 rem
= 2.94E-4 rem /yr.'

These doses or dose commitments do not exceed those
specified in Column 1 of the table in 32.28 10 CFR. |

1

I

l
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Risk Analysis Page 3

Exposure, Dose and Dose Commitment

3. Reduction in containment or shielding from normal wear
and abuse.

A. Normal wear.

The outer surfaces of the ionization chamber consist of the ,

sense chamber and the printed wiring board. The sense chamber
is made out of 0.3 mm stainless steel. There are no known
wear-out mechanisms of this material. The printed wiring
-board is made out of 1.6 mm epoxy impregnated fiberglass.
There are no known wear-out mechanisms of this material.
The ionization chamber is further protected by the plastic
cover and base which are snapped together.

Thus, it is unlikely that there will be a reduction in the
containment or shielding of the ionization chamber due to
wear during normal handling of the product.

.

B. Abuse.

Since there are no wear out mechanisms of the materials used
in the ionization chamber, a reduction in the containment or
shielding could only occur due to intentional tampering or
from the effects of a fire.

1. External Exposure - Intentional Tampering.

Assumptions: 1. 1.0 uCi source removed from detector and placed |

at 1 cm air equivalent from body for 24 hours. (
2. Specif'ic gamma constant for Am 241 is 1.2E-8 |

R/hr at 1 m/uCi. |
3. 0.93 rem /R. ;

Dose = 1.2E-8 R/hr X (100 cm/m)* X 24 hr X 0.93 rem /R
= 2.68E-3 rem.

Note: In order for the source assembly to be placed next to
the body the detector and the ionization chamber would have j
to be disassembled. This is unlikely but possible. 1

l

i
i

.
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Risk Analysis Page 4*

Exposure, Dose and Dose Commitment

B. Abuse (cont.)

2. Ingestion of a Single Source Assembly

Assumptions: 1. 1.0'uCi per Source Assembly.
2. 50 year dose commitment.
3. 1.0% of foil content removed while in GI

tract (Reference 4).
4. 1.5% of Am 241 lost from foil absorbed by

blood (Reference 4).
5. Fifty (50)(Reference 1). year dose conversion factors foringestion

Whole Body = 5.42E - 2 rem /uCI
Liver = 2.85E - 1 rem /uCi

Skeleton = 8.21E - 1 rem /uCi
Kidneys = 4.07E - 1 rem /uCi

*

Dose Commitment = luci X 0.01 X 0.015 X Dose Conversion
Factor

= 8.13E - 6 rem Whole Body
= 4.28E - 5 rem Liver
= 1.23E - 4 rem Skeleton
= 6.11E - 5 rem Lungs

Note: In order for the source assembly to be ingested the-

detector and ionization chamber would have to be
disassembled. This is unlikely but possible.

Even under these abnormal conditions, these doses or dose
commitments do not exceed those specified in Column 1 of the
table in 32.28 10 CFR.

:

F
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j Risk Analysis Bage 5-

|
Exposure, Dose and Dose Commitment

.

| 3. Dose and Dose Commitment from Fire in a Warehouse
Containing Storred Detectors.

Note: The worst case condition that could occur would be due
! to a fire in Fyrnetics' warehouse since this building would I

contain the largest number of units likely to accumulate in
'

aany one place.

1. Inhabitants of Building
i
i Assumptions: 1. Fifty (50) year dose conversion factors

for inhalation (Reference 1).

| Whole Body = 2.4E+1 (rem /uCi
i Liver = 3.2E+2 (rem /uCi
! Skeleton = 3.3E+2 (rem /uci
| Lungs = 5.2E+1 (rem /uCi
'

,

; 2. Ten percent (10%) of the 0.5 Ci present
'

(500,000 units) is incinerated.
i 3. 0.1% of the Am 241 incinerated is converted
: to airborne particulates (Reference 3).

4. Total air mixing with no air exchange from
outside building.

] 5. Inhabitants remain in the building 'for two
~

! -minutes after Am 241 is incinerated.
1 6. Breathing rate = 14 liters per 2 minutes.

.7. Volume of building = 3.06E+6 liters.;
4

! Dose Commitment = 1E-1 X 0.5E+6 uCi X 1E-3 X 14 1 X
! Dose Conversion Factor /3.06E+6 1
j = 2.28E-4 uCi X Dose Conversion Factor
i

= 5.49E-3 rem Whole Body;

; = 7.32E-2 rem Liver
i = 7.54E-2 rem Skeleton

= 1.18E-2 rem Lungs

| Even under these abnormal conditions, these doses or dose
,' commitments do not exceed those specified in Column 2 of the
J table in 32.28 10 CFR. Thus, it may be concluded that the

probability is low that the containment could fail in a
'

manner such that these doses or dose commitments would be
exceeded.

- -
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* Risk Analysis Page 6

Exposure,-Dose and Dose Commitment

2. Fireman Fighting Fire From Downwind

Assumptions: 1. Dose Conversion Factors as above.
2. One hundred percent (100%) of the 0.5 Ci

present is incinerated during a one hour
fire.

3. 0.1% of the Am 241 incinerated is converted
to airborne'particulates. (Reference 3)

4. Breathing rate = 420 1/hr.
5. Building integrity is breached.
6. Venting causes a ten-fold reduction in-

concentration.
7. Volume of building = 3.06E+6 liters.
8.-One hour is spent in fighting the fire

from downwind.

Note: Due to the chemical toxicity of the smoke, it is
impossible that a firemen could spend one hour breathing
the smoke without breathing apparatus. A reasonable estimate '

of the reduction in dose commitment due to use of breathing
apparatus is at least a factor of ten.

It is also unlikely that all of the Am 241 would be
incinerated since this assumes that the sprinkler system does
not work end the fire fighting efforts are totally
unsuccessful in putting out the fire in less t.han one hour.
Thus, this calculation represents only an extremely unlikely

,

worst case scenario. |

Dose Commitment = SE+5 uCi X 1E-3 X 420 1 X 1E-1 X 1E-1
'

X Dose Conversion Factors /3.06E+6 1

= 6.86E-4 X Dose Conversion Factors

Dose Commitment = 0.0165 rem Whole Body
= 0.220 rem Liver
= 0.226 rem Skeleton
= 0.0357 rem Lungs

Even under these abnormal conditions, these doses or dose
commitments do not exceed those specified in Column 2 of the
table in-32.28 10 CFR. Thus, it may be concluded that the
probability 11s negligible that the containment could fail in a
manner such that these doses or dose commitments would
exceeded those specified in Column 3 of the table.

,
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I

REFERENCES (Copies available upon request)

1." Environmental Assessment of Ionization Chamber Smoke
Detectors Containing Am 241", NUREG/CR-1156. ,

|
2. This calculation uses the same assumptions shown in

3.2.4.2 of Reference 1, except for the 1/3 factor to
account for the 1 uCi per detector.

1

3. Reference 1 uses this same assumption. It is consistent I
with the data shown in : ,Niemeyer, R.G., " Containment 1

Integrity of Ra 226 and Am 241 Foils Employed in Smoke |

Detectors" ORNL-TM-2684.

4. Rundo, J. ,et al. " Ingestion of Am Sources Intended for
Domestic Smoke Detectors: Report of a Case". Health |

Physics Volume 33, Pages 561-566, (1977).
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FYRNETICS INC.

,

FYRNETICS INSPECTION PROCEDURE

After the smoke detectors are received in the U. S. , Fyrnetics
will perform 'an inspection on a random sample of each production
lot of smoke detectors received. The size of the sample will be

i based on the 5 % LTPD chart.
The detectors will be checked for the following items:

1. Mechanicet integrity of the detector ( insurer that the
detector is properly assembled).
la Zero defects allowed, if defects are found the lot

will be handled in the manner outlined in 5, bl. of
the Fyrnetics test procedure.

2. Labeling, The point of sale packaging labeling and the
detector labeling will be checked to insure that they meet
the N.R.C. labeling requirements.
2a. Zero defects allowed, if defects are found the lot

will be handled in the manner outlined in 5, bl. of
the Fyrnetics test procedure.

3. A leakage test to insure that no radioactive contamination
is present on the case of the detector will be performed
using the following procedure:

4. LE666g[_IESI

4.1 EQUIPhENT

a. Scintillation Alpha Counter: Eberline Model SAC-4
b. Certified calibration source: Manufacturer Eberlige

_ Instrument _Cereerst190
Model: DN@-1___@N_ZZi@

Ir+ tope Pu _239
19 210_dgmQuari ity: c

.... . . , , . . . . . . . . . . . . ... . .. .... .... . .. ........ ....
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4. 2 gebIngeIIgg_gE_ggygIEE

| a. Connect the counter to line voltage 129 VAC.
'

b. Turn on the A.C. power to the counter
c. Allow counter to warm up for 5 minutes.
d. Set counting time to 1 minute.
e. Clean the moveable drawer with a test paper, then shut the

drawer.
f. Push the START / RESET button to COUNT.
g. After the counting has stopped, note the total number of

counts. This background leakage is L1.
h. Insert the calibrated source in the counter drawer and c1'ose

the drawer. Count for i minute. This reading is L2.
1. ACCEPT REJECT COUNTS equals (L1 minus L2) divided by the

calibration source quantAty times ACCEPT / REJECT QUANTITY.
j. Post this ACCEPT /. REJECT COUNTS on the counter.

4.3 IEEI_PEQGERMBS

1. A test paper will be moistened with alcohol.
2. These audited detectors will be wiped with the same

moistened test paper ( 75 pieces maximum per test paper).
3. The test paper will be evaporated to dryness.
4. the test paper will be placed in the drawer of the counter

and the door closed.
5. Push the Start / Reset button and count for 1 minute.

a. If the total count is less than the acceptability
limit for one unit (199pC1) the whole lot would be
accepted. and released for shipment

b. If the total count is greater than the acceptable
limit for a single detector the whole lot will be
rejected.

bl. The rejected lot will be segregated form the
; other units in house and a 189 percent testing

of the entire lot will be performed using the
appropriate procedure. All units passing
the 199% test will have to be sent our for
repackaging prior to returning them to
shippable goods,

b2. All rejected units will be returned to the
manufacturing location.

6. All records frott the testing v111 kept at Fyrnetics for
inspection by the N.R.C..

- - . . .
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. ENCLOgURE1
i

LTFD = 3%

|

| wm a e
4

1 - 40 All 0

41 - 55 40 0

l 56 - 100 55 0
.

'

,

!'
1 101 - 200 65 0_
l
' 201 - 500 70 0

501 - 3000 75 0
f

3001 - 100,000 130 0
| -

,. .

j
i LTPD = $5'

!
'

I

i LOT 8IZE a c
-

<

i

1 30 AR 0
:

-

. 31 - 50 30 0
;
,

:

| 51 - 100 37 0
.

i

!, 101 - 200 40 0'

'

! 201 - 300 43 0
I

301 - 400 44 0 -

'
;

401 - 2000 45 0.
-

i

I 2001 - 100,000 75 0
i
i
1

|

1
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les ist ymposse af laspesena to um& a desidea segmeles esospenses et es not.-

j
Samples suust no ekossa se nadam othh meses the pseous of salassing sample umbs musst be dame la susk a

| sessmer dut sit she wthin to ist huse es same penhability of beleg suisused.i
1

i

h
i

DO*d gid 1N!"td 31[m M ETT W TK mgsmg
, _. _ -. .



..
,

APPEMMX F9'R
e o_g

"

. ,
' W

-

..

+

,.

- ,,

1

....~.,$'E',. ,.

.k
. { y.gY hI

- i.,y , .

.

s |gq, !$. 2 .

, "q /_..,.a , ,:s '~ ,
,

9i; ,,;; ~.y *e , ; .s.
. v

, . .

, .. .s.
m .e

f . c't u.~
, ..

, <;:,
,,,'c',

.

- [. p, . .: ,

.>>

, .w:

. f n 'd'
I*..,.

. .,' t , & ,, % >' z ,.. ;, |'

-
,-

,

, . , _ -
. > . ,
,.. ,

'

-
. . 1.

. . ,. - -
e ._. ge-<

,
- ,c. i... . :g

... .,

!
un.u.,aa um. a'sauss

S/N 109078 | -'"
,o.,n - = -

rwusttra suc musst L .BGB

DO NOT PAINT
_ - _ - -

,,a,"__
m ,,,"r

, an n.sm .me,an n.a 7.
T- -M SEld'' W 0"enn opensu)ns

aa em n a-

COpraandB nADIDeCT*fE teMWRAL Des M W #
m op aassfuctas set fees OstgCEDn S N

surgi De OnesERG AAA8Adhk

"
M EM8 -

_

, ,

i.
.. ' S
,

@' Op? /b,l , k1 E g
t !

. rf". . .4 , x: , ,
* f. :,j ~aa4

\ '. ;pg

t {' ~ < E23
.

3:7;ffh._
.

'

x ;,, . , .
m .. .

.

,' ~h-
#

2 .k,

. 4 f'gs

{* r j G ,6f(' ;r>
';

p ',j ,kE*'*

*', . . . . , - -:'n .A ,..

,4
'' .g i. ,I .

* v . -.,:,' '.& ' ,

i M./Sj$ /
D ,'f .. '6 f.

. . , ,s .+,

.,

r. *
...

.','y
,

a . -
j 4 . . **' *

< !

of
* ,

. ,,

e ' E. *

i
O' *s

*
Q e* N

,
' ,g 4

f. s, . .? ,.#

@ "
c-

,

7 .| :P 4. 9 d Q
''

4 .y .

-

'\ ' c
_

.



. _ . _ . _ _ _ . _ _ . _ . . . . .

.

.

. .

8
i

,.
t s' /

'

" 'i d
p' i, ' '

<

, ,
.

^,

: )' . i
-

::

. ..'x (
4 -

s
-

'
., '' n* a

; , j[. / . ' - : j ,
-

.h' .[ . ., . p +

%, r
,

- ' f../.i |s

|,t x e.yr;: Z? n
_r;4 ,|~ . . , , , '

|]:

/, , ,

* :.'+~ .- ::e y , '!.;i.)%||
,

?>; 1.i c, g

.
'4' ()?*?.; .;, f:e.z.%j , ;':y|0

,
. ,, f . , . ph gj. tGy|a j ;'.?.,r,.:'yy !, ,

/ > f -9 :,

.,

?s '*9 . - c
' $;' 'h Oi ;

.

i .,u r' ' L'? , - e
8[. , y 0;. . . .

/ #

s '. e; '.t'.i

;~n.'< ;

feg!j',.Nh., .,, ,
, .

sP$ 1f f .. .
. , h.* ,' ;.x 's.: , . *,,

< tre ,:p[ ' g#ddT [..''. * /,V */f * '' , *,
. ?@f y:ff 1

...
.; , >

.\- /
, ...

h ."f, ' ,
''

.t
t .. .

r,y, s,g
..

.

'I
*

g' .
"

'

' - ..,.;,,f.+,.'"4,.

g 109078 @*

,su",-
DO WTPAIIIT

p wa ~ # - ->[** #"I -_ v -
.9d

%%u ".M.#

.
}tj

i,
h,, g ,a s

%| g'|m| j,' h
,
*.

_ f%
'

,1. ~t
. #

. !~' m, a
f, ~ isf_ ja>

w.m-*

.. ~,

. |%.:g..

1., a; ,qr}~y qp.

,

,. 4m

tM k:.v.;:m|t
;/: . .

'

"'':a [,.

;'. ^ | s- [r
, ). 4 4.y,, t i 'f_ ;$C f *m

,.
.

f
. ..s,' ;f;..g. i ' . ,yt-

<.'

*

+E', h.,, o *3
. <:.,...! ;

e 4 yo '. :-+ ,- ,.- s . .,- _ y,
,,, -( * e ..

f .;s:y
. .

,

,

.<. , . .
-

e

f,

"W
. . ,,b, e

5
, -

4- .

|.,

|'.
.ar .> -r

[
.;.,

?* ..
';,

.) |
,

'

-

g ,

-- 7

y,.-
---- /' p. - - - - ' -



-- ,.. .- ._ - -. - - ._. .- ..

. - .

0 -

,

.

t

i

March 31, 1992

:

FYRNETICS INC.
I Ms. Mary E. Burkhart

Licensing Section
Dept. of Nuclear Safety

,

; 1035 Outer Park Drive
Springfield, IL 62704

RE: RADIOACTIVE MATERIAL LICENSE NIL-01200-01

Dear Mary:
.

This is to info,m you that on May 1, 1992, we will move to the following address: ,

1055 Stevenson court
Suite 102-W

,

; Roselle, IL 60172

(708) 893-4592
.

A diagram in duplicates of our storage area are enclosed. Please change to the new
j address on the license.

Sincerely yours,
J

FYRNETICS, INC.

'MlW - j'

anne Y. Sha
Secretary / Treasurer

JYS/ mis

Enclosures

CC:

snos n..a w.s co-a- mi--a.am os .ivna. van esee . e- .<,--.--- --.-
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