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DIVISION OF FUEL CYCLE AND MATERIAL SAFETY
OFFICE OF NUCLEAR MATER AL SAFETY AND SAFEGUARDS
U.S. NUCLEAR REGUL.ATORY COMMISS TON

Washington, D.C. 28555

Dear Sir: -;=':-“:,‘~

PR
As a result of the forced liquidation of the FIRETER Curpﬁrﬁt(ol,
Advanced Derection Technologies, Ine. has agreed 1o pH[gﬁaﬂg%Q 3
FIRETER  Smoke Detection product-linegs, productyén “equipment,
inventory and customer records with the intent to continue-~the
manufacture of these products. o

In order to facilitate this acquisition, the FIRFTEK license,

29-15775-03  was recently amended, listing our RhMERARRETTY T s an
additional storage location. We have retained ~john M. Cholin,

formerly of the FIRETEK Corporation as a consultant to implement the
acquisition and to assist us in our NRC ficensing. We have obtained
M. Jeffrey Cholin, former Vice President of Engineering of the
FIRETEK Corporation as our  Vice President of Engineering and
Manufacturing to oversee our manufacturing enterprise. After the
licenses are issued to Advanced Derection Technolagies, fne., please
pProceed with termination of Firetek’s Jicenses for distribution and
possession. Firetek has supplied a letter to confirm this, please
find it attached.

Enclosed is our License Application. We are applying for:

a. A possession License for the AM2471 calibration standard and the
MRD model A-881 sealed sources in the NRD A1Qasgh holder, and

b. A Distribution License to allow Advanced Detection Technologies
to distribute these smoke detectors free of further regulatory
control per 18 CFR 32.27. Please note that we are maintaining
the same mode!l numbers of Firetek?®s components and we are not
deleting any quality assurance procedures from the assembly
process. tn short, the detectors are identical,

Fdentical information packages are being sent to both the Regional
(for possession review) and to Headquarters (for exempt distribution
review). I'f any questions arise please call as we are very eager to
commence production. :

Sincerely, ' og Gy Aok
HCUHON TECHNOLOGIES, [NC. Reritter oo oo oo e
. Iy J /0_2._12‘._ ————————————— ”

Check ho.ffl P }/1 pﬁj?%

Amount__ LS00 £ T agghd o

Fee Cotegory 38 o r./a20 0% *Mf)(lqd

.T')rpe of Fee__ - ] :}-? """""" o
Date Check Rec’d, o lz?r ———————
; , i . ‘Gote Completed _ &l .
ident of Engineering and Manufacturing Date Compl l_ﬁgiéhfm__
‘pimsddtnres By e

si‘m UL 30 1991 ‘
- OFFICIAL RECORD COPY A
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-POSSESSION LICENSE - ANSWERS TO THE QUESTIONS ON FORM 3131

LICENSED MATERIAL

b.

d.

Americium 241

solid Americium alloyed with gold and plated with gold.
Nuclear Radiation Developments, Inc. (NRD)

Mode! A-881 foil mounted in the NRD A-1888Db rivet.

Up to 4888 sources of nominal .5 +/- 18% microcuries each
for a maximum possessed activity of 2.0 millicurie.

The .5 microcurie Am241 sealed sources will be wsed to
manufacture the Advanced Detection Technalegies, [10c. Mode |
2168 smoke detector, Tormerly the FIRETEK Model 383--2168,
including 383-2161, 383-2165 and 3832166 as variants -
using minor circuit board changes,and the Advamced Detectian
Technologies, fnc. Model 2180, 2181 and 2288 smoke detector,
formerly the FIRETEK Mode! 313-218R, 2181 and 312-2280.
Each detector will carry two Q.5 uci sources in it.

Americium 241

elemental, eleciroplated onto a 25mm stainless steel disc
Eberline Calibration Source #7392 ‘

1168 dpm

The Americium 241 calibration source will be used to
calibrate the radiation survey equipment referenced
elsewhere in this application.
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STORAGE OF SEALED SOURCES

The 8.5 microcurie sealed sources will be stored in a locked
steel cabinet which is permanently mounted to the floor located
at "A" on the attached floor plan drawing, Exhibit 1. The keys
to the storage cabinet will be in the possession of the Company
Radiation Safety Officer, Jeffrey G. Cholin.

Any sources which are staked onto chamber endplates that are
not assembled into detectors by the end of the work day will be
stored in the storage cabinet, "A'".

The manufacturing plan currently calls for assembled detectors
to go through a quality assurance program which will be located
in the area identified as "B" in the attached Tloor plan
drawing. Finished detectors will exist in small gquantities at
focation "C".

The 1168 dpm Americium 241 calibration source will be stored in
the locked steel cabinet, in location A, when not in use.
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18. RADIATIONiDETECTION INSTRUMENTS

- 18.1 a. Scintillation counter
e b. Eberline

c. SAC-4

d. 1 .

e. Alpha and gamma

f. 1 count per minute

18.2 a. Geiger Rate meter
b. Eberline
c. E-1280 with HP-128AL probe
d. 1 .
3. Alpha and gamma
fo 8.82 mR/hr
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11. CALlBRATION OF INSTRUMENTATION

The radiatlion detection instruments will Dbe calibrated by the
applicant. '

on the first business day of each month the SAC-4 and the E-12Q will
be callbrated. A memo confirming the calibration will be submitted
to the President and R.$.0. for their files. A specimen of this
memo is attached as Exhibit 2.

Calibration of the SAC-4:

The SAC-4 will be turned on and left to warm up for one hour. After
the SAC-4 has warmed up the ambient background count will be
determined. Three counts will be taken of the backgroeund. These

three counts will be averaged to obtain a figure for the background
“count, bg. -

The SAC-4 will be used to count the radiation emitted by the 1168
dpm calibration source. Three one minute counts will be performed
and the results averaged. The SAC-4 will be deemed calibrated when
the average is within 5% of 471 counts assuming the emission of
alpha particles from the Americium atoms is isotropic. The geometry
shows that half of the emissions are emitted in the hemisphere
opposite the photo multiplier tube of the SAC-4. S0 a maximum
emission in the hemisphere adjacent to the p.m. tube is 588 Dpm. An
inspection of the position of the p.m. tube yields that 81.3% of the
emissions in the correct hemisphere will strike the p.m. tube
ylelding 471 Dpm. If the average is off, the bias voltage on the
p.m. tube is adjusted. The background level is rechecked (average
of 3 one minute counts). Then the calibration level is rechecked.
Once the machine is calibrated, a calibration memo is filled out and
the machine is tagged with a sticker showing the calibration date
and levels.

Calibration of the E-128:

The E-128 will be allowed to warm up for five minutes after beling
turned on. Subsequent to warm up the switch shall be placed in the
battery check mode and the battery shall bDe determined adequate 1to
proceed. -

The span switch shall then be switched to the "X0.1'" position. The
HP-218AL probe shall be positioned .5 inches above the plated
surface of the 1168 dpm calibration source and the rate recorded.
The E-128 shall be deemed calibrated when it displays a count rate
of (471 cmp +bg) with a tolerance of +/~ 188 cpm. If the count rate
“{s outside this range then the adjustment potentiometer on the
circuit board shall be adjusted and the process repeated.

The calibration of the E-128 shall be recorded on a calibration memo
and on a label placed on the unit.
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‘page Five
PERSONNEL MONITORING

Based upon the past 15 years of experience at the FIRETEK
Corporation the applicant should not need a personnel
monitoring program as the levels of exposure are below that
which would justify a monitoring program. However, we plant to
use a quarterly film badge monitoring program from Landauer.

Three models of detector will be manufactured by the applicant.
The first is the Advanced Detection Technolegies, [lnec. Wodel
2168 and variations, formerly the FIRETEK Model 383-2168, which
has an aluminum exterior shell. The second is the Advanced
Detectian Technolaogies, [ne. Model 2188 and 2181, formerly the
FIRETEK Model 313-2188. The third is the Advanced Detectlion
Technologies, Inc. Model 2288 which is a two wire version of
the 2188. The 2188 and 2288 are housed in a plastic shell.
The plastic shell would be far more transmittant to ionizing
radiation than an aluminum shell. Consequently, all of our
calculations are based upon the radiation profile of the unit
with the plastic shell.

RADIATION PROFILE:

The maximum tadiation level from any external surface of the

:313-2188 and 313-2288 detectors was measured and found to be

less than 8.85 mR/hr in contact with the thermoplastic shell of
the prototype device. The measurement was made with an
Eberline E-128 Geiger Counter with an Eberline HP-218 AL probe.
This unit was calibrated using an Eberline calibration source
of Americlum 241 electro-deposited to an activity of 1168 d/m
(Eberline serial #7392)

This is consistent with the measurements made on previous

models of ionization detectors utilizing this chamber design.

The radiation levels are determined for 1two prototype units.
Each unit was constructed in the sawme way as the production

‘units will be made and each unit contained two Am241 Model

A-881 foils in a Model A-1888b rivet mounting. The fToils in
each unit were a nominal 8.5 microcuries each of Am241.

The radiation profiles measured using the E=1280 G.M. were:

. UNIT A UNIT B
Contact 82mR/hr .82 to .85 mR/hr
.25rcm LQ2mR/hr .82 mR/hr

Minimum sensitivity of the E-128 when calibrated to Am241 is
.82 mR/hr. Contact readings with the E~-128 wunit represent
radiation levels at 2 to 3 cm due to active volume of detector.
tnasmuch as the readings obtained on the prototype units with
the E~128 Geiger Counter confirmed the readings obtained on the
earlier  version of this detector {(the 216R) the Thermo
Luminescence dosimetry was not repeated.
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313-2288 DETECTORS

‘AVERAGE RADIATION LEVEL 313-2188,

DISTANCE ORTENTATION
A B C
Contact LA82ZmR/hr Q2 85
5 cm 82 B2 L3
25 ¢cm Q2 82 LAz2mR/he /\

it should be noted that 8.82 mR/hr s the lower limit of
sensitivity of the Eberline E-1280 meter and constitutes a
"packground" reading. Since the working volume of the detector
is a cylinder with a diameter of 3.5 inches (8.9 cm) and length
of 3.8 inches (9.6 cm) one can see that the contact measurement
‘represents a measurement which is a nominal 1.75 inch (4.44 cm)
radius from each source at the "C" orientation and .4 inch (1.8
cm) at the A and B orientations. Using the worst case
condition of the "C" orientation and the U.85 mit/hr and the
inverse square law, we calculate 8.81 mR/hy at 5 cm from the
detector and B.8814 mR/hr at 25 cm.
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A map of our facility (plan view) is attached as exhibit #1. A
drawing of a typical assembly station is included as exhibit 3.
Please not that the handiing of sources which are not vyet
attached to a chamber endplate is restricted to the “radiation
table!" where we:
1. Categorize the source by alpha activity
2. Swage the source 10 the chamber end plates, swipe
testing every tenth source and all tools for removable
radiation.
3. Assemble chamber endplates onto chambetrs.

Oonce the chambers are assembled, they are mated to a circuit
card assembly to make a detector assembly. This is done at the
mechanical assembly bench. The detector assembly is then
calibrated and burned in at the calibration bench. After burn
in, all of the detectors are smoke tested at the smoke box and
then returned to the mechanical assembly table for their outer
shells. The detectors are rechecked for removable radiation
prior to getting their shellis.

As noted on our facility map and in section 9.1, the sources
are stored in a robust metal cabinet which s bolted to the
cement floor. The cabinet has a heavy padlock; only the
Radiation Safety Officer has a key 1o this lock and it is kept

‘locked in his desk.
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WASTE DISPOSAL

The applicant will be purchasing sealed sources

of Grand Island, NY. As part of the purchas

agrees to accept any sources returned to it
Therefore, any and all radioactive sources that
non-usable will be returned to the vendor. In

from NRD, Inc.

contract NRD
for disposal.
are in any way
this way there

will not be accumulation of radioactive waste materials which

would create a disposal problem.
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15.1 CONTAINMENT INTEGRITY OF THE SEALED SOURCE:

An important factor in protecting manufacturing staff from
excessive exposure to the radiocactive material is the
containment integrity of the sealed source.

Each smoke ionization detector will contain two Am241 foils
(N.R.D. foll A-BR1) in a Model A-~1088b rivet). Fach foil
contains 8.5 microcuries of Am241. Drawings of the foil and
rivet are attached. See Drawing number 891-1882, Exhibit 4.

The method of securing the rivet containing the Americium 241
foils is shown on the attached drawing number 782-508082, exhibit

5. The foil is enclosed in the N.R.D. #a-1888-B rivel type
housing which has already undergone testing by N.R.D. and has
proven the physical integrity of this assembly. The rvivet

assembly is inserted into the hole in the chamber end plate for
sample or reference chamber, whichever the case might be, and
the back side of the rivet is curled over the tooling shown on
drawing number 782-5882, exhibit 5. The anvil is designed such
that the staking force is distributed over the entire foil area
to reduce the possibility of damaging the foil to the minimum.
The staking tool will make a full cur!l on the rivet before it
can come in contact with the foil containing portion of the
‘rivet. Hence, the rivet is firmly affixed to the end plate.

The Am241 is in a solid form mixed with gold, and over-plated
with gold. No significant degrading 1is expected of 1this
physical and chemical form during the useful life of the
device. A study was made of the containment integrity of
similar foils employed in smoke detectors which had been in use
for 5 to 14 years (RNL-TM-2684 Containment lIntegrity of 226 Ra
and 241 Am Foils Employed in $moke Detectors, R.G. Niemeyer).
ThHe conclusion of this study was that there were no aging
effects observed which would indicate that the foils could not
adequately contain the radioactive material, in normal wuse
‘environments, for a period of about 538 years. .

The Americium 241 is present as an impurity alloyed with solid
gold. The two metals are mixed as powders by N.R.D., with the

Americium as a very small fraction of the mixture. The
~gold-Americium powder mixture 1is sintered to produce a solid
alloy in a bar form. This bar is then rolled down to a thin

sheet until the activity per unit area is consistent with the
.source that we use. The sheet is then plated with a few micro
inches of gold to insure that the Americium is contained. At
this point the disks are punched out of the sheet which are
then mounted in the A-18888B rivet holders.

Testing for solubility of the foils has ~been performed for
N.R.D. These tests include solubility tests in saliva,
solubility tests in water at 58 degrecs Celsius, and solubility
test in MEK at 58 degrees Celsius. The results of all of these
tests confirm no significant solubility of the Am241 in water
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or body fluids.

Listed below is a description of the quality assurance program
including materials, dimensions, activity, contaminatian,
composition and containment as they pertain to NRD Mode!l ABH1

foil mounted in holder A1RAsShH. (This information quoted from
NRD.)
A. Quallty Assurance - Materials

1. Raw materials used in the manufacture of the
radioactive foil NRD Model ABR1 are certified to meet
specifications. The materials involved are pure gold
and silver, and of course the radioactive isotope Am
241. The precious metals are certified on their
purity. The Am241 is purchased from Unien Carbide
ORNL, and rach  shipment is certified by ORNL on
radiopurity. No radioactive impurities exist in the
Am241 as supplied by ORNL. Checks are made at NRD on
the alpha energy and the 59 KEV gamma peak. '

2. Brass stud, Studs are closely specified on purchase
orders and checks against specification on receipt at
NRD. Flatness, inside diameter, wall  height, and
hardness ate the prime specifications checked.

Dimensions

Quality assurance on this parameter of the NRD Model AQR1
(foil mounted in holder A1Q388bL) is done in a quite
practical method. We have two parts, radioactive foil, and
brass stud, each part is praeduced by different
manufacturers and by different methods. The extremely
close tolerances specified on each part virtually precludes
assembly if the parts vary from the specifications. The
foil disc is punched on a precision die set and the brass
stud is produced on a screw machine, and both operations
are tolerated to the limits achievable. Random checks on
foil discs are performed to evaluate tool life, and as
stated in lTtem A, Number 2, dimensional checks are made on
incoming brass studs. .

TActivity

While NRD does all the standard radicactive determinations
on- activity and these will be stated bhelow, it should be
noted that emission characteristics of the nuclear portion
of this lonization type smoke detector are the base of the
operation. The dual chamber detector operates as balanced
fon chambers with matched ion currents. After careful
prototyping with various contents (microcuries) and alpha
energies (Mev) the producer together with the foil supplier
set a specification. The most important specification of
the detector manufacturer, is ion current, but because of
the geometry of this detector the ion current must be
produced by alphas of certain enerqy and of certain
{(content) intensity. Each detector manufactured is thus
checked during function testing, to assure matched chambers
and checked against smoke which does limit ion currents,
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that is too high a matched ion current causes insensitivity
to smoke, alternatively too low a matched ion current
causes an increased sensitivity and a false alarm problem.

NRD checks activity in several ways, and the quality
assurance program is begun as production control. The
activity of the foil is calculated and specified to
production as a specific activity which is based on the
weight of the Am@2 involved and overcoat thickness
required. During production (rolling of linear foils) test
punchings are made for wverification against calculated
values. These test punched discs are evaluated fTor content
by means of gamma measurement based on the 59 KEV gamma
peak. The same test pieces are then evaluated in terms of
the alpha energy to confirm overcoat thickness. After
determinations have been made on these two parameters, then
final conformance to spec is checked on a sample lot for
ion current. The NRD specifications on finished source
assemblies NRD specificatlons on finished source assemblies
are content +/- 18%, enevrgy +/- 5% and ion current +/- 15%.

Contamination

Contamination control begins with receipt of Am241 from
ORNL, and through our compliete production of the foils, but
I will deal with final assurance on sources and sources
assemblies. The {foil is punched into discs, and these
discs are extensively cleaned to remove any particulate
material released from the punching operation. They are
then batched and given an immersion test, in a liquid which
has been demonstrated to be effective in removal of surface
radioactive deposits. Noe credit is taken for the batch
size, but rather a limit of .881 microcuries is set on any
batch. The determination of leakage is made by aliquoting
the test solution and alpha counting the evaporated sample.
Batch sizes vary but are normally 188 to 588 pieces. When
this test has been completed, the foil discs are placed in
the brass holder, and the holder is crimped (closed)

against the circumference of the disc. A Turther
contamination swipe test is performed 188% on multiple
batches of the finished source assemblies. The test s
simply a filter paper swipe over a multiple of

approximately 188 to 288 finished assemblies. The filter
paper is assayed for alpha activity and no credit is taken
for batch size. The limit, again is .881 microcuries per
wipe. A certification of this test accompanies each
shipment, and it is certified rather than the immersion
test, because it is a final test after all mechanical
operations at NRD have been completed.

Composition
I believe composition has been adequately covered in the
drawing A1888b, and in A, B, and C of the above.
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F. Containment

The foil disc is crimped into a brass holder and is
contained as described in Drawing ATHE8. The crimping
operation has been carefully tooled and controlled. ft is
important to maintain uniformity on the crimp to assure
containment and to provide the proper exposed area required
to produce the specified ion current. Fach finished
assembly is visually inspected, and a final contamination
check 1s performed on each final assembly contamination
performed on each final assembly contamination (see Itltem
D). We have tested the containment of a mounted foil
conforming to the drawing specification A1888b. The test
was made to determine the holding strength of the crimped
holder. The test demonstrated that a force greater than
fifty pounds applied against the reverse face of the foil
disc would be required to dislodge the disc from it s
crimped position.

We believe that the containment integrity of the subject
sealed sources provides a high degree of safety for
personnel and is consistent with the ALARA criteria in
18CFR28.

NORMAL CONDITIONS DOSE PROJECTION:

Furiher to the evaluation of the personnel safety we developed
a "~ normal conditions dose projection form the measured
radiation levels of detectors. While the detector ssembly
area will be a restricted area the radiation levels 1o
employees meet or exceed the criteria established in
1RCFR2Q.185 for unrestricted areas.

The maximum radiation levels from a single unit are:

Contact 8.85 mR/hr
-5 cm Q.811 mR/hr
25 cm §.8814 mR/hr .

Based on the above, it can be shown that the maximum exposure
to one’s hands when assembling the devices could not exceed 18
mR/year, based on the assumption that one holding the unit 18%
of the working hours (4 hours per week for 58 weeks per year).
The whole body exposure resulting from working around or
living in the area of a single installed unit would be less
than 5 mR/year even assembling one single installed unit would
bé less than 5 mR/year even assuming one was located 3 feel
from a single unit for 24 hours per day, every day of the

.'year. This is based on the vradiation level at 25 cm (18

Inches) being .885 miR/hr and the use of the jhverse square |law
to calculate the radiation level at 36 inches /to be .884
mR/hr.

v

X <
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We have also evaluated the exposure of individuals working
around arrays of units being assembled or stored. The
radiation level at one foot from an unshielded point source of
1 mCi of Am241 is 8.13 mR/hr., based on the 6CE rule and

confirmed to within 18% using the condenser R-meter. R
requires more than a total of 2888 units to contain a total of
imCi of  Am241. Due to the size and packaging of the

detectors, the centerlines of the units will be 4 x 4 inches
if stacked on their sides or at least 4 x 6 inches if stacked
end to end. The 4 x 4 array produces the highest radiation
level. The case where units are stacked behind other units
results in less radiation due to increased shielding. The
radiation level at three feet from the center point of 188
units stacked on side in 18 rows 18 high was calculated to Dbe
B.8898 mR/hr. This calculation is very conservative as no
shielding due to the housings was considered.

Taking the .8898 mR/hour figure and multiplying by 2888 hours
(a forty hour weelk times 52 weeks) one gets a total integrated
exposure of W.82838 Rads. Using 1 Rad = 1 Rem this is less
than one half of the exposure allowed in unrestricted areas
per 1RCFR2B.185 and ®.4% of that allowed in 18CFR20.181.

Storage at the manufacturer’s site will be under the
supervision of a radiation safety officer who can insure that
the storage area is away from the normally occupied areas
and/or is adequately shielded. The case where the units are
shipped, but not immediately installed, represents the highest
potential exposure because proper storage in a shielded and/or
nonoccupied area is not as easily controlled. {f one assumes
that the units are held at one site in temporary storage for
three months and that storage is occupied for 18% of the

working week at a weighted distance of three Teet from an
.array of 188 units, then one can calculate the exposure to
this person to be 8.5 mR. Fven if the units remained for one
vear at the same site, the exposure would not be more than 2.0
mR (in actual fact, it would be somewhat lower since .Jhe
effect of the shielding due to the wunit itself has been
neglected in the above calculations).

Our analysis of the projected radiation dose received by
individuals who clean the smoke detector in accordance with
our procedures would not exceed that projected dosage which
would be received by an individual installing the device. It
should be noted that during the cleaning procedure the person
doing the cleaning is holding the detector in his hand for a
relatively small proportion of the time. Consequently, do not
feel that an individual cleaning the detector would receive an
exposure to the hands greater than 1.8 mR/hour.

The organ dose, listed in Table 32.28 is unlikely to be
exceeded during normal handling as a result of the direct
radiation associated with this unit.
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Significant increase in the radiation levels resulting Trom
reduction in shielding is5s unlikely. This is based on the fact
that radiation level measurements made on a bare foil are less
than a factor of two times higher than the radiation levels
used to calculate the time required to receive 5 mRem to the
whole body of 75 mRem to the hands.

In order to exceed the limits set by column 2 of Table 32.28,
one must lncrease the exposure times by 1H8. This requires a
whole body exposure of 25,888 hours (over 2.5 years) at 25
centimeters, or holding a unit Tor 158,888 hours (more than 17
years). The exposure time requirements ensure that exposures
in excess of Column 2 will not result from the direct
radiation associated with the unit.

In evaluation of the dose commitment resulting from the intake
of radioactive material by ingestion, use was made of the |CRP
Committee 1 Report on permissible dose for internal
radiation. The critical organ is the bone and the ingestion
of one microcurie will result in a dose commitment of §.838
Rem.

Personnel handling the units would be the group most likely to
ingest the material. Under normal conditions, the
contamination on the surface of a unit will not exceed 388
d/m, as each unit must be checked and meet this criteria prior
to shipment. The maximum exposure under normal handling of a
single unit would not exceed ingesting all of the wmaximum
allowable contamination on the surface of a unit. This amount
of activity (388 d/m) would result in a dose commitment of
less than 8.12 mRem.

- One must also consider that a unit may be opened up and the

foil itself handled. The foils are sealed to the extent that
a swipe test will not produce more than B.BE85 microcuries. | f
all of this activity were ingested, it would result in a dose
commitment of 4 mRem to the bone. Another possibility .of
exposure could result from disposal of the unit. The foil
prototype tests included temperatures up to 688 degrees
Celsius, impact tests and high pressure test. These tests
would  compare a placement of the unit in a fire, dropping the
unit and crushing the unit. In all foil tests, the results
indicate no significant release of contaminatjon.

In order to exceed Column | of Table 32.28, one must ingest
8.818 microcuries of Am241. This would requive ingestion of

Cthe amount of the maximum transferable activity present on
“over 36 units at time of shipment, or more than three times
the allowable transferable.activity on any single foil. It is
extremely unlikely that either could happen.

In order -to exceed Column [1, one must ingest nearly two
microcuries of Am 241. This requires ingestion of four times
of the activity present in a foil, therefore being impossible.
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The remaining possibility of personnel exposure is Trom
airborne activity. Inhalation of one microcurie would result
in a lung dose commitment of 63 Rem if activity is insoluble,
oF a bone dose commitment of 2885 Rem if air activity 1is
soluble. The normal use, storage, distribution and disposal,
there is no reason to expect air activity.

15.3 ABNORMAL CONDITIONS DOSE PROJECTIONS

The most likely possibility of vreleasing Am241 1o hecome
airborne would be as a result of a fire or explosion. In
N.R.D.’s impact and high temperature tests of the foils less
than 8.881% of the activity was relcased. In the O.R.N.L.
tests, the average loss of activity for Am241 was 8.31% when
the foils were subjected to an elevated temperature test
according to the time-temperature curve of the Underwriter’s
Laboratory 1 hour fire test. In order to exceed Column 111,
one must inhale 8.887 uCi of a soluble form of Am 241. This
is much more than the total loss from a single foil during the
N.R.D. tests and represents nearly half the activity lost from
a foil exposed to a 1 hour fire test. The probability of
anyone Inhaling this much Am241 is negligible since during a
fire or explosion any activilty released would be g¢greatly
diluted as a result of the air current set up by a fire or
explosion. Also, during a fire, access to an area is limited
and respiratory devices usually required because of smoke,
lack of oxygen and heat.

The rémalning possibilities to be considered is the case where
the unit is damaged due to an accident such as an explosion
and/or fire. As pointed out in our original application,
N.R.D. performed both impact and high temperature tests of the
foils and less than 8.Q81% of the activity was released.
" Foils similar to those to be used in these smoke detectors
were tested by O.R.N.L. (ORNL-TM-2684 "Containment integrity
of Ra 226 and Am 241 Foils Employed in $moke Detectors) and
the average loss of activity from the foil for the Am241 was
0.31% when the folls were subjected to an elevated-temperature
test according = to the time-temperature curve of the
Underwriter’s Laboratories 1 hour fire test. While 8.31% of
the = activity escaped from the foil in this
elevated-temperature test, only 8.882% of the activity was
actually airborne; the remaining activity having deposited in
the proximity of the foils being tested.

The 1CRP Committee 11 Report on Permissible Dose for Internal
_Radiation was wused to obtain assumption, constants and
" formulas to calculate the annual dese and life-time dose
commitment due to either ingestion or inhalation of Am 241.
in the case of ingestion, the critical organ is the "bone"
and, in the case of inhalation, the critical organ is the lung
for insoluble material and the bone for soluble material. The
constants used to determine the dose commitment in each case
wetre as follows:



sone Lung

Physical half-life 1.7 X 18exs d 1.7x18ex5 d

: Biological

half-life 2 x 1Bex4 d 128 d

Effective half-life 1.8 x 1ex4 d 128 d

Fraction reaching organ 2.5 x 18ex-5 125 (inhalation)
(ingestion)
JB63 (inhalation, saluble)

of organ 7 x 18ex3 ¢ 1 x 1Hex3
Effective energy 57 MeV 57 MeV

By the use of the formulas presented in I1CRP Committee Il
Report, one can calculate that the ingestion of 1 ucCi of Am
241 will result in an exposure of B.82R during the Tirst year
and fifty year dose commitment of ®8.3R.

The inhalation of 1.8 uCi of insoluble Am241 results in an
exposure of the lungs of 55R during the first year and a fifty
year dose commitment of G63R. The inhalation of 1.8 uCi of

soluble Am241 results in a dose to the bone of 47R the first
and a fifty yvear dose commitment of 20853R.

The case where the most Am241 escapes the containment of the
foil is the fire. In this case, an average of 8.31% of the
activity (1.8 uCi) present_in a unit escapes from the foil.
This is a total of 3.1 x 18ex3 uCi. If all of this aectivity
were ingested by one person, it would only result in a fifty
year dose commitment of 1.2 mRem.

The amount of activity that become airborne is (R.802% of 1.0
S uCi) 2.8 x 18ex5H ucCi, based on the ORNL elevated-temperature
‘tests and only half this much based on NRD foil tests. While
the Am241 present in the foll is very non-soluble, one cannot
conclude that it will remain in this chemical form during a
fire. since the soluble form results in the worst dpse
commitment, it has been assumed that all the activity that
become airborne is of respivrable size and in a chemical Torm
that is soluble in body fluids. Since the smoke detectors are
seldom placed within ten feet on a side (3 x -1Qex7 cc).

The elevated-temperature test reached a temperature of 925
degrees Celsius in the ORNL test and 688 degrees Celsius in
the NRD test. It is not possible for a person to be exposed
at these temperatures unless special protective equipment
including  supplied air systems are available, however,
ignoring the requirements for self-contained air system and
ignoring any dilution of the air in the 18 foot cube, one can
calculate that if one were exposed for a fifteen minute period
and breathed the air without any cleaning system at a rate of
8 x 18ex5 cc/hour (four times average rate over 24 hour
period), then one would inhale:
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(2 X 1&ex&r) (1.8 uCi) (.25hour) (8 x 1Qex5 cc/hr) =
3 x 18ex?7 cc

fﬁ.3 X 18ex-7 ucCi

The inhalation of 1.3 x 18ex~7 uCi of soluble Am241 results in
.a fifty year dose commitment of 12.7 x 18ex-4 Rem.

Since 2.0885 x 18ex3 x 1.3 x 18ex~-7 = 2.71 x 18ex-4.
EVALUATION OF LYMPH EXPOSURE

The inhalation of 1 uCi of Am241 has bLeen considered for the
case of an aerodynamic mass median diameter 0.2 u. In this
case (per newer ICRP {ung model; Health Physics Vol. 12, pp.
173 through 287), 48% of the material inhaled deposits in the
pulmonary area. Fifteen percent of this will be eliminated
via the lymphatic clearance and of this 6% (.15 x 48) 98%
(5.4% of that inhaled) will be retained in the lymph nodes.

Based on 51.1 CE where

854 ucCi
57 MeV effective

C
E
M 788 gm

Hun

One calculates the daily exposure rate to be 8.22 Rem/day.

The previous license application contained the assumption
leading to a maximum inhalation of 1.1 x 18ex-6. This results
in a daily exposure rate to the lymph system of 8.22 x 1.1 X
1Rex-6 = 2.4 x 18ex-7 Rem/day, ot an annual exposure of ®.AQY
.mRem. The fifty year dose commitment would be 4.5 mRem.

A. The constants listed are:

BONE

7 ox 1ex5 d

x 1dex4 d

.8 X 1mcx4 d

.5 X TRex-
(IHQPPTIOH)
LB63 (inhalation,

soluble)
Mass of organ 7 x 18ex3 ¢
Effective energy 57 MeV

Physical half-1ife
Biological half-life
Effective half-1life
Fraction reaching organ:

’\)._L{\)...x

The biological half-life, effective half life and the
effective energy are as follows:

Biological half-life 7.3 x 1Qex4 d
Effective half-life 5.1 x 1Hex4 d
Effective energy 283 MeV



page Fighteen
Dose Commitment based on Inhalation of Soluble Am241:

1. Critical organ is the bone _

2. Effective energy E (RBE)n = 283 MeV

3. Fraction reaching organ by inhalation = 8.863

4. Effective half-life 5.1 x 18ex4 d

5. Effective mass of organ 7 x 18ex3 grams

6. Effective radius of organ 5 cm

7. Fraction in organ of that in total body fe = Q.71

NOTE: The effective enerqgy includes a value of n=5 as
recommended to make allowances Tor greater damage
caused Dby certain radio-nuclides relative 1o Ra
226.

Calculations:

One car use the formula 51.1 CE fo calculate
% AA
Rads per day't where:

C = activity present in critical organ (uCi)
E = energy in MeV per disintegration
M = mass of critical organ in grams

~This formula is derived from:

To calculate Rem per day, replace E with E(RBE)n. Using
this formula, one calculates the daily dose resulting from
the inhalation of 1 uCi of soluble Am 241 as follows:

1. Activity reaching bone is .863 uCi
2. E (RBE)n = 383
3. M=7 x 18ex3 gm

Rem/day = 51.1 (.863) (283) = 1.3x10ex-1 Rem/day
‘ 7 x 18ex3

Due to the extremely long effective half-life, one can
neglect decay and clearance during the first year
resulting in the exposure during the figst year of 365 x
1.3 x 1Qex~-1=47 Rem. The 58 year dose commitment is 2885
Rem (based on effective half-~life of 5.1 x 1Qex4 d).

ENGESTIHON

The possibility of Am241 being ingested has Dbeen
considered for personnel routinely handling the wunits
(installing and/or cleaning units). In the case of
routine handling and/or cleaning of the units, it has been
assumed that an individual would not ingest more than 388
dpm of Am241. This assumption is based on the fact that
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300 dpm is the maximum amount of smearable (removable)
surface contamination allowable on any single unit at the
time of shipment.

Since prototype testing of foils and completed wunits
(including drop tests and Alconox cleaning) indicates
excellent containment of the Am241, it is assumed fthat
during routine handling (installing and/or cleaning) the
unit’s surface contamination will not exceed the 388 dpm.

Normal handliing of a contaminated object routinely only
transfers several percent of the "smearable" contamination
from the object 1o one’s hands . The amount of
contamination actually ingested depends on many factors
including personal hygiene, however, it is very unlikely
that one will ingest more than a small fraction of the
contamination present on the surface of a unit.

The possibility of ingestion has also been considered when
a unit is physically opened (such as for field repairs),
disposed of (such as compaction) or if the unit is
involved in a fire. The foil tests have included impact,
high temperature and immersion. Prototype 1tlesting has
included smearing foils after routinely installed, after
drop tests on the units, and after Alconox cleaning. In
~all of these test, the amount of activity released has not
exceeded &.881%. in all O.R.N.L. tests, the average loss
cof activity for Am241 foil was 8.31% when Toils average
loss of activity for Am241 foil was Q.31% when foils were
subjected to an elevated temperature test according to the
time-temperature curve of the Underwriter’s Laboratory one
hour fire test. .

If one assumes a person would open a unit after a fire and
that all the uncontained activity was still on the unit’s
surface, the amount of available activity is (8.Q0837) (1.8
microcuries) or 3.1 x 183x-3 microcuries. Of the 3.1 x
18ex~3 uCi available, it has been assumed that 18% 1is
transferred "to the hands and ingested (this is an
extremely conservative estimate).

The bone is the critical organ for ingested Am241. The
constants used to calculate the exposure are as follows:

Effective Energy 283 MeV
Mass of Organ 7 x 18ex3 gm
Fraction Reaching Organ 2.5 x 18ex-5

Using the formula 51.1C E(effective = Rems/day

M

Where C is (3.1 x 18ex-4 uCi)(2.5x10ex~-5)-7.75 x 18ex~9
E is 283 MeV (effective)
M is 7 x 18ex3 gm
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One calculates the daily exposure vresulting from the
ingestion of 3.1 x 18ex~-4 uCi of Am241 to be: 1.4 x 1Hex-8
Rem/day or 5.1 x 18ex-6: Rem/yr.

Allowing for the effective half life of 5.1 x T8ex4 days,
this results in a 58 vyear dose commitment of 2.3 x 18ex-4
Rem or 8.23 mRem.

Radiation Exposure Resulting From A Fire

Al In Firetek?’s letter dated Janwvary 17, 1985, the
assumptions leading up to the inhalation of 1.1 x
1Rex-6 uCi of Am 241 are presented. These assumptions
are based on installed units. In an additional letter
from Firetek (dated February 19, 1975), it is shown
that the 58 vyear dose commitment to the 1ymph
(critical organ) is 4.5 mRem.

B. In the case of installed units, one has a large
dilution factor due to the spacing between individual
units. The remaining case is a fire in a warehouse
contalning 1848 stored urtits. The following
assumptions have been made:

1. Warehouse size 28 feet high, 48 feet wide by 58

feet (11.2 x 18.2 cubic meters).

2. Once a fire reaches a hot enough temperature to
result in significant release of activity, one
must conclude a person will not remain in the area
without protective devices including supplied air
systems.

3. The amount of activity that becomes airborne is
B.882% of the amount of activity present. (This
is based on the O.R.N.L. test and is a factor of 2
greater than NRD foil testing indicates)

4. . The released activity is dispersed throughout the
warehouse structure within 18 minutes and is .
further diluted by a factor of 5 within these same
18 minutes due to the air currents caused by the
fire.

5. Personnel without supplied air enter the warehouse
structure for 5 minutes (to make phone call to
report fire, retrieve an item, or deactivate
power, etc.). The area of the warehouse entered
obviously cannot be in the actual fire area, as
this would be fatal without heat resistant and/or
supplied air devices. The airborne resistant
and/or supplied air devices, The airborne
activity in the area reentered is calculated as
follows: '

activity released=2 x 10ex-5 x 1.8 uCi x 184 units

Dilution

=2.80 x 18ex-3 uCi
volume =11.2x 1T8ex2 cubic meter x .1(air current ditution)
or 1.12x 18ex2 cubic/meter effective 1.12x 18ex18cc
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alrborne activity at point

of entry is:

2.8 x 18ex-3 uCi = 1.8 x 18ex-13 uCi/cc
i 1.2 x 1@ex18 cc

6. Breathing rate during such a reentry is assumed to
be 1.3 x 1i8exd4 co/min (4 times 24 average
breathing rate).

7. Activity inhaled is 1.3 x ‘1ftex4 cc/min x 5 min X
1.5 x 1Rex-2 uC/cc or 9.75 x 18ex-8 uli.

8. Dose commitment 1.1 x 1Bex-6 uCi (see above)
inhated Am241 only results in 4.5 mRem dose
commi tment over a 58 vyear period. Thus, 9.75 x
1Rex-8 uCi inhaled will only result in a 58 vyear

dose commitment of §.39

miRem.

15.4  WORK RULES:
Inasmuch as the potential Tor exposure of an employee can be
minimized by forbidding any direct physical contact with the

sealed sources the applicant has

rules.

adopted

the following work
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Work Rules

At no time shall any employee handle a source with his/her bare
hands. Tweezers, specifically reserved for handling sources are
to be used.

should an accident occur and an assembly person touch a source
he/she must report the incident to his/her supervisor and
immediately wash his/her hands with hot soapy water. His/her
hands will then be surveyed for any contamination.

only tocls specifically designated for use with the Americium
sources are to be present at work.

Any Americium source which appears 1o be damaged immediately.
should such a source be discovered swipe tests of the work
surfaces and tools which may have c¢ome in contact with the
source will be performed 1o determine the presence of any
removable activity.

Removable activity shall mean 188 counts above back ground on
the SAC-4, using the Alpha window probe.

Any loss or suspicion of loss of a source must be report to the

- RSO immediately. Work will be suspended while a diligent search
is conducted, until the source is found or it is determined that
the suspicion of a loss was not justified.

subsequent to working in the production area all employees must
thoroughly wash with hot soapy water, especially prior to
eating. This includes brief interruptions for coffee breaks or
lunch.

During the first week of each month the alpha scintillation
counter and the survey meter will be catibrated. The work
surfaces and production tooling will be swipe tested for
removable activity. A memorandum documenting the results of
these tests will be issued to the CEO. ‘

Failure to comply with these work rules will be deemed as necessary

and

sufficient grounds fTor punitive action including permanent

dismissal of the offending employee.

(employee signature) o (Haf@)

o Soen o8 bt et St oot v e WAS e B Smm sk G saie M Seed aed bmt e bese beos bese esse sets sees

"(employee name)
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The Intent of these work rules is to obviate any
contact with the Am241 containing foil sources
reduces the likelihood
leaking source.

direct physical
by employees. This
of accidental ingestion of activity from a

In addition, each employee is warned of the
associated with handling Am241 sources. The warning
the following page.

potential risk
is set forth on




Page Twehty Fbur

NRC EMPLOYEE.WARNING

The manufacture of ionization type smoke detectors invoelves the use
of small quantities of Americium 241, a radicactive element similar
to Uranium. The Americium 241 that is used here is used in sealed
sources which are specifically designed for use in smoke detectors.
These -sources are manufactured under a licence issued by the USNRC
as s our operation utilizing these sources.

The Americium sealed sources that we use are Alpha emitters. Alpha
radiation travels approximately one inch in air. This is little if
any practical risk in associated with being in the same room as the
sources. As long as ‘the integrity of the source has not been
compromised there is no danger associated with being involved in the
manufacturing process. However, if the Americium is ingested
(eaten), either as a whole source or as activity which has leaked
out of a damaged source, and incorporated into body tissues it can
cause serious health problems, including increased risk of certain
cancers. Under those conditions the Americlium 241 source material
is in intimate contact with body tissues and the emitted alpha
particles will damage the cells in those tissues. ’

Therefore:

*Do not touch any manufacturing work surfaces, tools or detector
components until you have been thoroughly briefed on the work rules
that pertain to this facillty, :

*Do not eat any object that has been in the production portion of
this building,

*You must wash thoroughly with hot water and soap after your visit
and prior to eating anything,

*|f you suspect that you may have come in contact with any source
material we have survey equipment here to determine whether there is
any activity present on your body.
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ASSEMBLY PROCESS:

The packaging in which t1he sources are shipping will be
surveyed for activity and swipe tested for removable activity
as the shipment is unpackaged. If removable activity in
excess of 188 counts per minute is discovered on any of the

packaging the vendor will be immediately notified that the

shipment is being rejected due to uncontained activity in the
packaging materials. 1t wilt then be returned to NRD per
their shipping instructions. :

only after all of the packaging has been tested for removable
activity will the sources be deemed received and placed in the
special, sequestered inventory location, A.

Only those sources that are to be wused that day will be
removed from the secure inventory. The quantity of sources
placed Into production will be recorded by the production
manager. All sources shall be accounted for on a daily basis
to assure that none are lost. Any sources that even appear
damaged shall be returned to the vendor for credit.

The Am241 sealed sources are staked on to the smoke detector
chamber with a hand operated arbor press. The sources can be
easily manipulated with tweezers. Consequently, there is
fittle incentive to touch the source with one’s hands. A
swipe will be performed on each source in dgroups of ten
sources per swipe. A count of 188 counts per minute above
background is the pass/fail criterion. |If the swipe (which is
the sum of the removable activity of 18 sources) shows more
than 188 c¢pm all of the sources in that group will be
individually swipe tested to determine which 1is the lealking
source. We should note that in all of the sources that

Firetek processed none were ever found to be leaking.

Each month the tooling that is used in the arbor press and all
assembly tables will be swipe tested for removable activily.

Af removable activity 1is found in excess of 188 cpm the

tooling will be cleaned and the sources which had been most
recently staked will be checked again for removable activity.

Subsequent to final assembly the detectors will be swipe
tested for vremovable activity prior to .. packaging. The
procedure will be to use a single swipe paper and swipe all of
the detectors in a batch (usually 58 wunits) and perform a
single count on the swipe paper. The pass/Tail criteria shall
be 188 cpm over background. I the count is higher than 188

cpm over background then each detector will be individually

swipe tested for removable activity. That detector which
yields the high removable activity will be disassembled and
the sources will be returned to the vendor.
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-procedures established by the applicant Tor
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~

SUMMARY -

It is the opinion of the applicant that with the relatively
low quantities of Americium present in the sources, the
excellent record of activity containment of the NRD sources,
the operational history at Firetek and the radiation safety

its assembly
operation that personnel monitoring offers little if any
return for the expenditure of funds necessary to implement if.

However, as a new licensee we will be purchasing a quarterly
film badge personnel monitoring program from Landauver as soon
as we are licensed so we can verify that none of our personnel
have been exposed to unacceptable amount of radiation.

In addition, we will conduct monthly checks of our facility,
in the form of swipe tests of the assembly stations and
tooling. We will also conduct monthly radiation safety
courses to remind our staff of the work rules, discuss general
safety and any other radiation related topics.

The applicant submits that the manufacturing plan outlines
herein fulfills the ALARA criteria of 18CFR28.
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The resumes for Mr. Lussier and Mr. Cholin follow as sections
17.1 and 17.2 respectively.

it should be noted that Mr. Cholin has been a member of the
Firetek engineering and manufacturing staff since 1982. He has
been involved in a very intimate manner in every aspect of
radiation safety regarding the Firetek product lines that we
wish to produce. Mr. Cholin also toolk a nuclear engineering
course in college.



Lawrence D. Lussier
17 Molleur View Drive
Beacon Falls, CT. 06403

FAMILY

EDUCATION
«  1976-1982

« 1968-1972

MILITARY EXPERIENCE
- 1972-1975

WORK EXPERIENCE
+  1987-present

«  1986-1987

Date of Birth: May 16, 1950
Phone: 881-1123

RESUME

Married in 1980 to Colleen J. Harrington. Colleen is employed as
hospital care co-ordinator for Urological Associates of Bridgeport
where she has worked since 1978. Colleen is a registered Medical
Radiographer (R.T.) and is a member of the Beacon Falls Junior
Woman's Club and the Friends of Beacon Falls Library. We have

two children, Rebecca Marie, age 6, and Douglas Patrick, age 3.
Both were born on April 24. Rebecca will be entering first grade
at Laurel Ledge School in September. Douglas will be attending
nursery school at United Day School. We are members of St.
Michael's parish.

Marist College, Poughkeepsie, New York , MBA Accounting/
Finance Degree 3.82 GPA

Rensselaer Polytechnic Institute, Troy, New York, B.S.
Management , 2 years background Electrical/ Mechanical
Engineering

Fire Control Technician , USS McCandless DE1084
Norfolk, Virginia. Attained rank of second class petty officer.

President of Combined Technical Services, Inc.

This firm is active in the design, engineering, sales, installation
and servicing of specialized fire protection systems Full time firm
since Sept. 1987 to present. Firm was incorporated in December
1984. Members of Fire Suppression Systems Association since
1988, member of NFPA since 1989, member of American Fire
Sprinkler Association since 1990. Liason Committee Chairman
for the FSSA since Jan. 1990.

Vice President Rael Fire Systems, Inc. , Lynbrook, NY
Responsible for design, engineering , sales and servicing of halon
1301 fire suppression systems.
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1983-1991 Police Officer-Beacon Falls Police Depafiﬁezit. Completed state
mandated Police Officer training May 1989. Graduated 1stina
class of 80. Responsible for all scheduling, private duty and file

maintenance.

1981-1986 Manager of Engineered Systems Division for Watchguard Inc. and
National Guardian Corporation (acquired Watchguard in June of
1983)

1975-1981 Manager of Application Engineering for Simplex Time Recorder

out of Poughkeepsie, New York branch (1975-1977), Bridgeport,
CT, (1977-1980), Hartford, CT regional office (1980-1981)

~ ASSOCIATION AFFILIATIONS

PERSONAL INTERESTS

Fire Suppression Systems Association (FSSA)
= Charter member in 1982 with Watchguard, Inc.

= Member from 1988 to present with Combined Technical Services, Inc. I am an
active member in this organization and am the Chairman of the Liason
Committee.

National Fire Protection Association (NFPA)
= Member since 1988
American Fire Sprinkler Association (AFSA)
= Member since 1990
Society of Fire Protection Engineers (SFPE)

= Chapter member of Hartford/ Springfield chapter and have applied for associate
membership.

License pending for master fire protection in New York City

Knights of Columbus
=  Member since 1975
American Legion

= Member since 1990



~Jeffrey G. Cholin i
36 Park Drive"

.. Chappaqua, Now York 10514
- Home: 914-238-8464

" EXPERIENCE: = -
B Firetek Corp., Hawthorne, N.J.-- Manufacturer of high
performance fire detection and control equipment.
Positions: -

11/88 to present: Vice President Manufacturing and Engineering
Departments. Retained all previous duties plus training and

supervision of new purchasing agents and production managers

3/87 to 11/88: Vice President Engineering Department. Responsible
for keeping projects on time, and on budget. Responsible for the
department budget, policing the corporate quality assurance progtam
and engineering policies.

1/87 to 3/87: Senior Engineer. Responsible for the quality assurance
program, improved documentation, standards for new products,
technical seminars. Provide technlcal support for Marketing, and
Purchasing and trained the new Production Manager.

9/86 to 1/87: Production Manager. Responsible for 22 production

workers and technicians. Conceived and established a computerized
order decomposition system to organize production priorities.
Created assembly and testing procedures for the product line where
there were none before. Reduced inventory by nearly 10%.

. 1/86 to 9/86: Project Engineer. Managed the F(t)10 project, a large
- modular control panel to provide fire protection. Provided technical

support to production and our customers, presented technical

-seminars.
© 3/84 to 1/86: Staff Engineer. Major participant in several of the
= company s important research and design projects.

-~ F({t)10 project
_Z*>2160 resubmission
7 - 4400 project
. Navsea Project
7/82 to 3/84: Junior Engineer. Performed traditional tasks of a
junior engineer including drafting, experiments, constructing,
trouble-shooting and evaluating prototypes. Also responsible for the

-'implementation of a computerized inventory control system purchased

" PERSONAL:
- Ager

EDUCATION.

BSEE

from the ADP corporation. Responsible for generating and organizing
all the bills of materials, reorganizing the part numbers, acted as
1iaison between Firetek and ADP, including tralning in house staff
and tesolving several functional problems.

30~..;.5“

Single :;F

Bucknell University

1982

"’Akéteréncgs Eurhished upon Request
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(B)
Distribution License

The applicant request a license to distribute the subject smoke
detectors identified as the Model 2168, the Mode! 2188 and the Model
2288 (formerly the Firefek Model 383-2168, 313-2188% and 312-22818,
respectively) per 18 CFR 32, free of fTurther requlatory control.

1. Radiation Safety Analysis

The constructional inteqgrity of the Advanced Detection Technologies
Model 2168, 2188 and 2288 lonization Smoke Detectors was evaluated
by the U.S.N.R.C. for the FIRETFK Corporation as  part of the
licensing process for license 29-15775-3 and 29-15775-82E. Advanced
Detection Technologies has purchased the patent, design,
engineering, inventory and manufacturing tooling for this product
and will be manufacturing these products, unchanged. The applicant
therefore does not deem a second constructional integrity and

-

“radiation safety evaluation by the U.S.N.R.C. as necessary.

The Model 2168 detector uses a chamber geometry which as been
evaluated by the USNRC and found to provide acceptable containment.
The Am241 source is contained in the NRD a-1888-B rivet holder.
This assembly is staked into the chamber endplate as shown in
applicants drawing #782-5882, Exhibit 3. The endplate is riveted to
a chamber wall thereby forming a deep cup. Both the- chamber
endplate and the chamber wall are fabricated from SAE 38383
stainless steel. The completed chamber is then riveted onto the
detector circuit board which 1is an FR4 epoxy/glass laminate.
Consequently the Am241 containing source is completely enclosed in
stainless steel and fiber glass. See drawing 528-1489, Exhibit 6
and 528-1414, Exhibit 7.

The circuit board/chambers subassembly is then mounted in a detector
"hase" which ts molded of a melamine, thermosct resin. An aluminum
shell is then placed over the circuit hoard/chamber assembly and
secured with Allen Screws and a proprietary binding washer. This
assembly, shown In drawing #528-1489, Exhibit 6, provides a second
layer of containment which will withstand both normal and abnormal
conditions without a reasonable likelihood of loss of source
containment.

The Models 2188 and 2288 detectors use the exact same chamber design
as that in the 2168. The source rivet s staked to the same
endplate. The endplate is then riveted to the circuit board which
is also made of FR4 epoxy/fiberglass laminate. While the electronic
~circujitry on the circuit board is different, the method of source
-containment in the Model 2188 and 2288 detectors is the same as its
predecessor, the Model 216Q.

The circuit board/chambers subassembly is inserted into a-detector
base which i5 molded of a Noryl!l-388 thermoplastic resin, a UL
recognized material. The base design is significantly different
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from the base used for the 2168 in that it is far less expensive 1o
manufacture and provides for a superior mechanical connection
between the detector and the socket into which it plugs.

Once the circuit board/chambers subassembly is riveted into the
detector base a Noryl!-388 thermoplastic shell is placed over the
chambers and snapped onto the detector base. This is shown in
drawing #528-1414, Exhibit 7. This completes 1he second layer of
containment of the Am241 containing sources. - The snap it between
the detector shell and base is designed so that one must use a
special tool to simultaneously release the three (3) focking tabs in
order to remove the shell. This too!l must be able to simultaneously
apply approximately 15 Ibs. of force at three (3) separate locations
around the perimeter of the detector to force the shell to assume a
roughly triangular shape, thus releasing 1the engagement of the
locking tabs.

fn all three detector designs one must use either a special or
uncommon tool to remove fthe outer shell of the detector. In most
cases the disassembly requires destructive Tforce. Even iT an
unauthorized person were to be successful in removing the detector
shell, he would then have te use some form of cutting tool, capable
of cutting sheet stainless steel or steel rivets, to gain access 1o
the Am241 containing source. Then such a person would have fto
internitionally breach the containment integrity of the NRD sealed
source. This 15 not a series of events that is apt to occur by
accident.

Additionally, all detectors are designed to be wired into a
supervised system. The removal of a detector causes a ftrouble
signal to sound at the host control panel.

The radiation safety analysis in the material offered in support of
the application for possession shows that the exposure to persons
working in close proximity to large quantities of detectors is below
that which would require restricted access (although access will be

restricted as a matter of policy). Under normal circumstances these
_detectors are installed on the ceilings of data centers which are
sparsely occupied. The radiation dose that personnel could

accumulate due to the presence of installed detectors is well below
one’s ability to measure, well below that of a person working on
detectors and does not constitute a realistic risk factor.

In the materials provided in support of the application for a
Licence to Possess radioactiive materials abnormal conditions dose
projections were also considered. These abnormal conditions are
also germane to the consideration of the fikelihood and severity of
exposure from installed detectors. While it should not be necessary
to repeat the analysis here, it can be noted that even under
abnormal conditions the benefit of the smoke detector far out weighs
the risk of radiation exposure.
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page Thirty
j2. Notice to Purchasers

These three (3) smoke detectors are designed. to be part of a
supervised system which s comprised of many detectors. The
overwhelming majority of the applications will be in data processing
environments, switch gear and industrial control environments, etc.
These .devices are not intended for domestic application nor are they
operable with a built in battery, they must be wired into a system.
Consequently, the purchaser and the utltimate end user can be
considered a knowledgeable individual with a technical background.

The detector labels are shown in drawing #831-1812, Exhibit 8 for
the 2168, #831-1836, Exhibit 13 for the 2188 and #831-1837, Exhibit
13 for the 2280. It is located on the end of the detector which
plugs into the receptacle (socket) as shown. This label complies
with the requirement of the germane USNRC, UL and FM requirements.

The detector is shipped with an information bulletin which s
controlled with part #782-2168, #782-2188 and #782-2288. This
bulletin is packaged with each detector per the requirements of UL
and FM. A copy of this bulletin is attached to this application,
Exhibit .

Because these detectors are sold to companies that are specialty
construction contractors the point of sale package is not part of
the product advertising. in addition, these detectors are usually
sold in bulk quantities, in a common cardboard carton.
Consequently, in order to satisfy the intent of 18 CFR 32 the
applicant will use similar packaging fto that of FIRFTEK. We will
enclose each detector in a polyethylene bag with the required notice
printed on a bag c¢losure label. That notice will read:
"This detector contains radicactive material (1.8 microcuries of
Americium 241) and has been manufactured in compliance with
U.S.N.R.C. safety criteria in 18 CFR 32.27. The purchaser s
exempt from any regulatory requirement.”

A sample of this bag closure label is attached as Exhibit 12.
3. Quantity and Extent of Distribution

The applicant anticipates annual sales of between 208880 and 3888
unlts per year. The majority of these units will be placed into
existing installations as replacement for detectors that have failed
electronically and must be replaced. These Installations are
located across the United States, including small quantities in
Alaska. - At 1.8 microcuries of Am241 per unit this constitutes an
. anticipated annual distribution of less than 3.8 mitlicuries per

_year.

The applicant will request its customers to return any detectors
removed from service to the applicant for disposal. Those detectors
that are returned will be disassembled, the sources will be removed
and the removed sources will be shipped back to NRD for disposal or
reprocessing which ever NRD deems appropriate.
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ADT786-1187
\ ;: —END OF MONTH FACILITY REPORT-
|. PRELIMINARY:

DATE:’ TECHNICIAN:

CALIBRATION VERIFIED PRIOR TO FACILITY CHECK:
¥ { JYES { JNO

I1. FACILITY SWIPE:
MAXIMUM ALLOWABLE LEVEL IS 88 COUNTS OVER BACKGROUND:

____________________ + 8 =
BACKGROUND MAXIMUM LEVEL
1. Swipe each assembly table listed below for
removable radiation, also swipe each detector

assembly on the table at the same time. Count for

one minute and log the result below. [F ANY TABLE
YIELDS A COUNT ABOVE THE MAXIMUM LEVEL
————— STOP—~———, GET A SUPERVISOR AND DO NOT
PROCEDE. (
Calibration:____________ Card Assy.:____________
Technical:_ Touch—up:____________
Punch:_ Radiation:____________
Mechanical:___ Coat & Solder:.______
Smoke Box: Shipping:____________
ALL BENCHES SWIPE NEGATIVE FOR REMOVABLE RADIATION:
K ( )YES ( JNO

. TECHNICIAN'S SIGNATURE:
I'l. RADIOQOACTIVE MATERIAL INVENTORY:
MAXIMIUM ALLOWED QUANTITY OF SOURCES IS 4888 PCS.,
WE ARE: ( )OVER ( )YUNDER
11 .RADIATION SAFETY SEMINAR:
Covered material:
o 1. Operation of the detector.
2. What is Am241,
3. How can Am241 harm a person.
4., Work rules: ( Y1 (Y2 (Y3 ()4 ()5
5. Wash thouroughly

, Atteﬁdees:
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CALIBRATION FOR EBERLINE S.A.C.-4.
1. Run five (5) one (1) minute background counts and
record results:

b

1. 2. 3. 4, 5.

2. Run five (5) one (1) minute counts with the 1168
DPM source in the sample drawer and record the
results:

1.0 2. 3. a. 5.

3. The instrument is calibrated if:
average background + 471 = 1168 dpm average +/-18%

average background average 1168 count
Calibrated ( ) YES Go to step5, but do not repeat
steps 1 and 2.

{ ) NO Procede to step 4.

4, If ‘the instrument is not calibrated, adjust the
voltage to the P.M. tube until the above equation
.is.satisfied.

5. Repeat steps 1 and 2 and record the averages below

BACKGROUND AVERAGE :

116@;DPM AVERAGE :

MAXIMUM LEVEL: ( BCKGRND AVRG + 88 )
6. Label the instrument with the following items:

= Name Date

: Background ave. 1168 dpm ave.

maximum level

EU-128 Calibration:

1. warm up the instrument for five (5) minutes.

2. Run a background count with the meter head 1/2
inches from a table surface with wax paper. log the
result'

3. Place the 1168 dpm source on the wax paper and run
a.count with the meter head 1/2 inches from the
source log the resulit:

4, If ‘the count with the 1168 dpm source is 471 counts
+ the background +/— 188 cpm then the meter is
calibrated. Label the meter with name, date, B.G.
and 1168 source response.
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ADT786-1186, Swipe-test Form
SWIPE-TEST REPORT FORM

I, PRELIM]NARY INFORMATION:

DATE: _ &% TECHNICIAN:
Check herg if this is a
. second pgge: () SIGNATURE: __
S.A.C.—4YLAST CALIBRATION DATE: __ o

ll. CALIBRATION VERIFICATION:

Al!l counts are for 68 seconds.

BACKGROUND RATE: COUNT WITH 1168 DPM SOURCE:
TRIAL 1:° TRIAL 1:

TRIAL 2: 7 TRIAL 2:

TRIAL 3:_ - TRIAL 3:

TRIAL 4: TRIAL 4:

TRIAL &5:___ TRIAL 5:

AVERAGE : AVERAGE :

BACKGROUND AVERAGE +471 COUNTS= 1168 DPM AVERAGE +/-18%
YES ( ) THE INSTRUMENT IS CALIBRATED.
NO ( ) THE INSTRUMENT IS NOT CALIBRATED.
If the instrument is not calibrated calibrate it prior to
proceding and file a new calibration report.

[11. SWIPE TESTING:
MAX{MUM ALLOWED LEVEL 1S BACKGROUND AVERAGE + 88 COUNTS
PER MINUTE:

AVERAGE: + 880 = COUNTS/MINUTE

IF AT ANY. TIME THE SWIPE COUNT 1S ABOVE THIS LEVEL, STOP
AND GET THE SUPERVISOR, DONOT PROCEDE.

SWIPE EVERY TENTH SOURD AFTER STAKING IT ONTO THE CHAMBER
END PLATE. SWIPE THE TOOL, THE ANVIL AND THE TWEEZERS AT
THE SAME TIME, RECORD THE RESULT OF THE 1 MINUTE COUNTS:

18th SOURCE:__________ 280th SOURCE: _________
30th SOURCE:__________ 48th SOURCE: _________
58th soué?e: __________ 68th SOURCE: _________
78th souﬁEE: __________ 88th SOURCE: __________
98th SOURCE: 188th SOURCE:

For additional sources, attach the same form behind and
transfer ‘information in block 1 to the second sheet.
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2100 IONIZATION SMOKE DETECTOR BULLETIN

3032100 Standard Detector

. 303-2161 Abeve whh R.O. "

' 3032168 Otandard with 8 secend Qualitication Delay
3032106 Abeve with R.0.

DESCIIPTION: Model 303-2100
The Model 303-2160 is a dusl chamber, nominal 24-voR device using the
lonization principel 1o sense both visible smoke and invisible particles of

The Iner of reference chamber enables the detector to adiust to normal

changes In humidity, ternperature snd pressirs, The outer chamber
measures the presence of smoke or kivislble combustion products.

The 100% sold state crcull achieves singulsr stablity by means of nee
stages:

The fiest siage Is & junction FET which sanses the changse in voRage
which resuRs when combustion products enter the outer chamber.

The second stage s & voRage comparator which screens ot
minor Buckuations In the output of the first stage and ampitfies only the
MMMMMW

Tholhidmhlw lrtqhchueond:hocmldqnnl
' be present for a nomined 500 millseconde befors lockdng the detector Into
o

SPECKFICATIONS:

The detector plugs Into a common socket, 303-0010, which may acoept

. thermal detectors as well, s bright red-lensed lamp Is rated .14 average

WCPMMMPM»MBW-Wh

bedhghodmpohql’dgv‘
"'-f_Tbooonmuddp«memWrMuWhm
from the remote slerm Sght Serminad (3 without wires refurming to the
" corfrol panel or 10 a system graphic ancunclalor, R may also house the
End of Line Devics Model 3039120, A detector retaining set-screw s

* provided in the socket io discoursge tmauthorized delachment of
detector, Amddbi«tdodhudriv«(“ommuroqukodbun
the set-screw, |, - 4

et
L. Tiee

The common socket can be mourted on arry standmed 4° octagon or
round whing box and Is so dimensioned that R provides Ra own plastic
owling im. R cen also be mounted on a 4° squars wiring box ining a
plaster ring of on & “Wiremoki™ bos. The socket can socommodate whe
.7 trom No, 18 te No, 12 AWG litminated with sither fork or ring lugs.
Wh«mloodooddpmﬂod shislded cable may sivo be

v used IMMMM-NMhWHoh
common socket, the inetalilo older shell establishes cortact with the
bonding wire via terminal No. 8 providing en electrostatic shleld around
the lonization chamber. A ground conduclior, inchided with the other
whes form the control panel should be bonded to both sctew lerminel 76
and the wiring bost. This ground conductor should not be the cable
shioki or shield drain wire, In aress with Bmited headroom or other
consideraiions, R may be neosksary ko mount the detectors In a recessed
detecior housing. B

Standard detector Mounting

& Standurd 4° octegon box
~
c-nqm__f

D"'""', Absrrn barep

Receassed detector mounting
with tocessed detector mounting kit 300-1001

Ntk g e with

Thrrwetrrwn o ____\

Culing tha

Temperature:
Yatiable Operational Anblernts
32F(@©QC)l0o120F (49 Q)
OF (-17.8C) to 150 F (00 C) rapid cycle
Varlable Storage Amblents
-20F (30 C)to 168 F (70C)

Humidry:
85 4+/-5% ol 66 +/4 F (30+/-2C)

A Yeloclty;
0-300 +/- 25 [esl per mimde

Bacometric Preasure:
10 cydles of 2 inch marcury change
31 to 29 inches Hg (787mm to 737mm My

Cortontve Ahnosphieres:

O1% H20 ¢ lydeogon Bu'nhkl«) ln Ak satinated with waiar for 10 days,
1.0% CO2 (Cmbon Dioxide} and 0.6% 602 (Buipher Dioxdde) in ale
sahinated with water for 10 days,

6 Gtatic Discharpe
10 KY to shefl

VolRage: .
Nomirisl 24 vols, 0.C. ragudated Mered, full wave reciifiec as supplied
by FINETEK contiol paneis such as Oystem 240, 024 and 210

Currert:
Standby - Hominal 1.0mA sl 24VDC

ANwm:
Nomina DO mA (socket lamp orM 110 mA with socket lamp and 2
scoessorien.

Quafication Timer:
2106021 01.....1/2 second
2106/21006.....6 second

Anacdloactive cortart:

1.0 microctning ov Ametichan 241 are used h anch dotactor--distilnded In
two saaled sounces- one In the sampis {(oider) chamber and one i the
reference (nnot) chamber, Thesa detactors nie manidactixed and dis-
m undes lloensing of the U.8.N.R.C., l1ee of fixthet reguistory

5 Old qun Park Bd. - South End Plaza

Unit 28

New Milford, CT 06776
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APPLICATION:
lonizsilon detectors. The detectors ase fre tested at minimum senskivity

Ioostions. mAMN&MMbommdmmm
2 Quidelines, . Yy "
.,mMMMwoWhﬂd‘oMuw"
and sther such instalialions may require spacings of 260 squere
s foet ot lees due 10 high air schange rates or exceptions fire risk. Particle
acionl 400t fres and enginesring analysts may be

Y

', oquipment,
mbm‘ohmm.\dbcdonddmdm

The detecior has been designed for installation on the top surface of the
bazerd area {such as the celing of a room) when In st sk ermvironmets.

Whscler these conditions the Aerocynamics of thadeladlor bodly saive to
funnel smoke Into the sample chambet an & smoke plumesxparkis along
a celing. The long body of the delecior allows R to protiue down ot of
the botaximy leyes that forms tight sl Ifre ceMng. For this teason tecensed

The 303-2100 has been lested by Underwriters’ Labortorles, Inc. for
onviconmental stabiity In sccordance with standerds L1 268 Gome of
the basie condilions that must be met for complance sre sted above and
are presented lo help perve as apphcation guideines. ki off cases a
ADVANCED DETECTION TECHRNOLOGIED technical renrasarintive
should be comsulled § the detactors me lo be opstated imder adverss
environmental conditions.

BENSITIVITY:

The sensiMRy of the detector ls fleld acdhustable and lestad with the
ADYANCED DETECTION TECHNOLOGEES 450-1 030 Benstvity Checker,
The fnita on the sensiivlly aciustment ange are set ol the factory. The
medrumm sernithvity reeding e 200 units 4/- 10% and conesponds to an
appreximate .0% per fool ocbsouration b the LR, 208 smoke chambrer. The
fe 300 uriks +/- 10% which corresponds

" driver siot and rotete clockwisd o dc crease the sensiivity and counter-
chockwive o Incronse . Do not use metalfo screw drivers as they lend to
Mmhm W-r

The secelivty ls checked ae folliows:

1. Turn en the 480-1030 Bensitivity Checker.
2. Push the mode switch of the
Sonelthvily Checker ia “resel”™,
3 bdnertthe Checdker probe
inte the jacks In the end of the detector,
4 Push the mode rwiich on the Senelhty Checker back up [0 reset”
and then hremedistely dewn te Jest™,
[ 3 MOMMMMMMQW'omyhku
,,,,Mum ! ﬁ

MY TL LR AW PR

A 1Typlc.l witing of a 3 wire dmctor loop

To repont, awich 1he mocle swilch of thie Ganskivity Chacker lo slandby
and rotate the detector ot of tha socket for a momerd. Then rolate the
detedior back Into the socket and wall 15 seconds befoce

tepeathg the test.

ONO

DECREASE

O

A4
INCREASE

MAINTENANCE:

The fita cintaction ayaiam must be mahkdnlnad b order to work property.
ADVANCED DETECTION TECHNOLOGIES racommends that tie
datactors bo servicad at leas! mwniafly - mote lisquaerily where
corchtionn dictma ar whera the detaction ralaanan exdinguinling agonts,
The malidennice of the delector kivolves the clieck of sensithty and
achistmerd or clomiing. Normalcleaning kivotves the removal of the
delector rom the socket. .

Taka A 8ol Lrirah to remove accurmAated dust liom lie otter chek. Rin
achvinnble to blow gentty with compessed ak or nkiogen lo dean off the
kternal sux{nces.

This cleaning proceckas should be sufliceit for the majority of
apphcations.

In sxtiamo condMions & mota torotrgh caaning may ha nacassary,
sxpadiaty § upon napection, the chinmber endplinte is atBl dity and the
ol cliign Lo the knet surfaces of the detedlar, the ladlory should be
consuled for specific recommendations.

Every makitenance opetation ahoudd e with a senaitivity check with the
detector In ks actunl eperating location and with el alr movems 4
normal.

A permanant racort! of te maktenance procodkwes srd sensithvity
checker rasdingd shouki be kept sl the joby ske.
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A’ Advanced Detection Technology,

Ay el s

2180 IONIZATION SMOKE DETECTOR BULLETIN
MI-2180 Slandard Detector

DESCRIPTION: Model 3132180

The Model 313-2180 bs & chsal chamber, nominal 24-volR device Lraing the
lonization principal to sense both visible smoke and Irnvisible particies of
combustion. ’

The lnner o relerence chamber enables ‘he detector o adjust to normal
changes In humidity, temperahse and pressure. The outer chamber
measures the presence of smoks ot invisible combustion producia.

The 100% sokd state circult achieves singulas stabifity by means of three
lages:

The st stage is a junction FET which senses the change in voltags
which resuits when combustion products erter the oider chamber.

The sacond stags Is essertially a voRage compa ator which scresns out
minoe fluctuations In the output of the first stage and ampiies only the
signats which satisty s level requirements.

The thicd stage Is a timer. R requires that the second stage outpxst signal
be presert for a nominal § seconds before locking the detecior into alarm.

SPECIICATIONS:
The detector plugs ko a common socket, 313 9000, which may accoirt
thermal detectors as well.

The common socket permits wiring to an iIndhvidual remote signal 1amp
from the remote alarm Rght terminal () without wik es returming to the
control panel of to 8 system graphic annunciator, R may also house the
End of Uine Device Model J03-9120. A detector retaining locking tab ia
provided in the socket to discowrage unathorized detachment of
detector. A special removal tool (450-2101) is required o release the
detector . ¥ the locking fbdure is not needed, simnly break R off.

The common sochet can be mourted on any standard 4° octagon or
round wiring box and Is so dimensioned that R provides &3 own plasti-
celfog tiien. R can alzo he mourted on a 4° srquwe witing box. The aochet
can accommodale wite fom No. 18 to No. 12 AWG without 1erminations
as binding head screws se 1nad. Wherever local codes permit, fmitad
snergy shislded cable may shao be used. A ground condudor,
Inchuded with the other wires form the control panet should be buirjed to
both screw terminal #6 and the wiring box, This ground conductor
shoutd not be the cable shieid or shield dr win wie,

Standard detector Mounting

Bt xdurd 4° octagen bow

e *IHT—H:;»“

M e e Bormty

Jock hadwe

e 33 -
pp—

RS

Tomprorutine:
Variable Opetational Ambrients
IZF(UC)to120F (40 C)
OF (-17.8C) to 160 F (08 C} rapid cyda
Variable Storage Ambietts
20F (-30C) 10 158 F (70 C)

Homidity:
85 +/-6% at 80 +/4F (30+/-2C)

Ak Velocity:
0-3X) +/- 26 leet per mnde

Bacomotric Preasure:
10 cydles of 2 Inch mercury change
31 o 28 inches Hg (787mmto 737mm  Hy)

Corrosive Atlmosphares:

0.19% H23 (tydrogan Sulphide) i ale satutaled with water for 10 days.
1.0% CO2 (Carbron Dioxdde) and 0.5% 502 (Sulphor Dioxdde) In ak
satix atecd with: water 107 10 days.,

& Static Disacharge
10 KV to shell

Volaqe:
Nominal 24 volta, D.C. reqgudated fillared, full- wave rectiied as supptied
by FIRETEK cortrol panels such as Systom 240, 824 wnd 210.

Currnnd:
Btandtyy - Nominal 1.0mA at 24VDC

Awm:
Nominal &) mA (socke! lamp onty) 110 mA with socket Lunp and 2
accossorien.

CGuakfication Twmer:
215¥2180 6 second

Rackonctiva contant:

1.0 microcutien of Americium 241 are used in aach dotactor ~distishidad in
two saaled sources--onae in tho nample {o1tar) cliambar and one in the
talorance {inner) chamt: 2. Those detectors are mamdachinad and dis-
ritntad under Hicensing of the U.S.N.R.C., hee of huther raguiatoty
coitrol.

5 Old Town Park Rd. South End Plaza

Unit 28

New Milford, CT 06776




APPLICATION:

Underwriters’ Laboratories, inc. does not Kat a specific apacing for
lontzation detectors. The detectors are Fire tested al minkmum sensithvity
per UL Standard268. N.F.P.A. Btandard 72€ st spacing up to B0C 8q.
. This, however should be used only as & madmum kmitation Quide.
Beams and other celling obsbuctions should be considered both as lo
spacing awey of the detector and their effect of subdividing the area. Al
mavements, alr conditioning supply, and retum registers must be
considersd bath as to the number of detectors required and thek
locations. NFPA Bulletin No. 72E should be conaulted lor speacific
guidelines.

The authorlty having kurisdiction over special hazards such as compulsr
rooms and other such Installations may require spadings of 260 squars
feet or leas due lo high sir exchange rates or exceptional fire risk. Particle
detection squipment, actual lest fires and enginsering analysis may be
necessary 1o deleqmine the optimum quantily end location of detsctors.

The detector has been desipned for nstallation on the top suiaca of the
hazerd area (such as the celling of & room) when in stil ak erviconments.

Under these conditions the Aerodynamics of thedelector body serve to
funnel smoke Into the sampte chamber as A smoke plumeexpands along
a collig. The long body of the detector alows R 1o pratruds down oud of
the botndary layer that forms rigit st the ceing. For this reason recessed
detector housing wilt recuce the detector's perdormanca.in other
antvikonmants the alk movement patterns must be considerad whe ostal) -
tahing the location and servicing of the detectors. In areas with high al
flows, dust and dirt will sccumedate In the detector more rapkly;
Increased maintenance must be performed and an air attenuator
3031000 should be added.

The 30G-21680 has not been lested by Underwrers’ Labor atorles, Inc. for
scvironmental stabiity in accordance with standards UL 268 Some of
the basic conditions that must be met for compliance are Kstod above and
sre presented to help serve as spplication guidelines. In af cases a
ADVANCED DETECTION TECHNOLOGIES technical represantative
shouid be consued I the detectors are to be operatad under adverae
errviconmental conditions.

SENSITIVITY:

The sensitivity of the detector is fleld adiustable snd tested with a
standard vokmeter. The Smits on the sensitivity adjustmertt ange are aat
at the factory. The mumdmum sensithvity resding Is 1.6 v +/- 107% ard cor-
responds to an approximale .0% per foot ohsauxation in the ' 268
smoke chamber. The minimum sensithvty setting is 22 v +/- 10% which
coresponds approximately to & 1.0% per fool obscuration. To acfust the
sensikthvity one insects the adiustment tool, 450-2010, kito tha adpstment
screw driver siot and rotate cockwiss to decresse the sansitivity and
counterclockwise to increass . Do not use metallic screw drivers as they

lend to chew up the adjustment potentiometer.

The senskiMity Is checked as follows:

1. Plug an AD.T. probe #450-1080 Into any digkal volmater with a
minkmum of 10 Megohm input impedance.

2. Plug in to the detector as shown, walt & seconds and note down the
rndrnYoumcynoﬂouﬂLuooddylmmdudvnyouz
decimal places. ignore the second decimal place.

3. Nyou wish to sdarm the detector, press the slarm button on the probe
and the detecior should go into alarm In 10 seconds.

NOTE: Wik i50 20rssAy cars D0 achoted Wl I proDe kyiece, the
rowcing will iag e acubment by & fow secorch.
To repeat, switch the mode switch of the SensRhvty Checker lo tarndtyy

and rotats the delociar out of the sockel for a momont. Then 1otate the
detector back krto the socket and wak 15 seconds belore repeating the
last test,

MAINTENANCE .
N
I‘L\'II”.L’._”X.IIJL"_'I’.IILI
Dwcrewse
frwx one

Seneiivity adhsetrmrwt

irntadarion of probe

The fire datection sysiom muat be maltainod in order to work proparty.
ADVANCED OETECTION TECHNOLOGIES rocy nmends that the
deleciors be serviced al leant annually - more he.rertly where
conditians dictate or whero the delection releasos extinguishing agomnts.
Tha mairtenance of the detector krvolves the check of sensitivity and
adjustmernt or dearning. Normalclsaning ivolvos the temoval of the
detector rom the socket.

Take a soft brush la ramove accumiated dust from Ihe auter sholl. It i
advisabie to blow gently with comptessed air or ritrogen to clean off e
internal surfaces,

This deaning procedhre shouid be aufliclant for the majority of
appiications,

n extramae corditions a more thorough cleaning may be neceasary,
aspacially ¥ upon inspoection, the chamber endpinie [ sthl dirty and the
dkt chings (o the Innet sutfaces of the detector, the factory should be
consultesS for speciic recommendations.

Evety maittenance opatation should end with a sonshivity chack with the
detactor i ks actiial operating location and with all alv movemants
notinal,

A parmanerd record of the maktanance procechnos arnd sonaitivity
checker readingd should he kept at the job she.

N/ N /

5 LI TR

e e T

Insert Rotate

-

1
[ >Tea[m[~]

782-2160




A’ Advanced Detection Technology, Inc

2280 IONIZATION SMOKE DETECTOR BULLETIN
3132280 Detuctor wittetephss

DESCRAIPTION: Model 3132200

The Model 303-2260 is a dusi chamber, nominal 24-voR device using the
bnluﬂonp&u*:dbmboﬁvbbbmnkomdhvhbkpuﬁdnd
combustion.

The inner or relerence chamber snabies the detector to adjust to normal
changes In humidity, temperabure and pressurs. The outer chember
momulfuptmofmnhothhbheo«h»dmpfomw.

The 100% sokd state circuit achieves singular stabliity by means of three
stages:

The first stage Is a Junction FET which senses the change in vollage
which resuits when combustion products enter the outer chamber.

The second stage is essentially & vokage comparstor which screens out
minor fluctuations in the output of the frst stage and ampiifies only the
signals which satisty s level requirements,

The third stage Is a timer. R requires thal the second stage output sional
be present for & nominal B seconds before locking the detector into slarm.

SPECKFICATIONS:
The detector plugs into & common socket, 313-9000, which may accept
thermal detectors as well

The conymon socket permits wiring to an individual remots signal lamp
from the remote alarm Sght terminal (3 without wires returning to the
control panel of lo 8 system graphic annunciator. R may siso houss the
End of Line Device Model 303-0120. A detecior retalning Jocking lab 1
provided in the socket 1o discourage unauthorized detachment of
detector. A special removal tool (450-2101) Is required to release the
detecior . ¥ the locking Rxdure is not needed, simply break R off.

The common socket can be mowsted on any standard 4° octagon of
rmmdwirhqboxmdhmdmondomdmdlpvwidnhownplmﬁc
calng trim. & can also be mourded on a 4° squares wiring box. The socket
can aconmmocdate wire from Na. 1€ 1o No. 12 AWG without larminations
s binding head screws are used. Wherever local codes permit, mited
energy shisided cable may also be used. A ground condudtor,
Inchuded with the other wires form the control panel shoudd be bonded to
both screw terminal #6 and the wiring box. This ground conductor
should not be the cable shield or shisld drain wire.

Standard detector Mounting

Starwiard 4° potegon box

Matulo oorch A

\ IV

$ aneliivty
o sstimert

Rorwliivity

o 23 o B ankins

Temperahia:
Variabie Opesational Amblents

32F (0C) to 120 F (48 C)

OF (-17.8 C} to 160 F (06 C) rapid cycle
Variable Storage Ambients

-20F {(-30C) o 168 F (70 C)

Humidity:
85 +/- 5% at 86 +/-* F (30+/-2C)

Ak Vetoclty:
0-300 +/- 26 leet per minuke

Barometric Pressure:
10 cycies of 2 Inch mercury change
31 10 20 inches Hg (787mm to 737mm  Ho)

Corrosive Almospheres:

0.1% H28 (Hydrogen Sulphide) in air saturated with water for 10 days.
1.0% CO2 (Carbon Dioxide) and 0.6% 302 (Suipher Dioxide) n alr
satwraled with waler lor 10 days.

6. Static Discharge
10 KV to shell

Volage:
Nominal 24 voka, 0.C. reguiated Aered, hll-wave rectified as supplied
by FIRETEK cortrol panels such as System 240, 624 and 210,

Current: .
Slandby - Nominal 1.0mA at 24VDC

Alarm:
Nominal 80 mA (socket lamp only) 110 mA with socket lamp and 2
accessories.

Qualification Timer:
2280/2260 5 second

Rackoactive cortent:

1.0 microcanien of Ametichsn 241 are ured i aach datector--distritnded in

two sealed soutcen: ona in the sample (outer) chamber and one in the
reference (nnor) chamber, Thens deteclors are manuiactixed and dis-
tributed under licensing of the U.8.N.A.C., tree of further reguiatory
comtrol.

5 O!d Town Park Rd. South End Plaza

Unit 28

New Milford, CT 06776
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APPLICATION:

Underwiiters' Laboratories, Inc. does not st a specific spacing lor
jonization deteclors. The delectors ars firs tested at minimuen sensithvity
per U.L Standasd208. NF.P.A Standard 72€ st spacing up to 800 sq.
R. This, however should be used only as & madmum kmitation gukde.
Beams and other celing obstructions should be considered both ss to
spacing sway of the detector and thekr effect of subdividing the area. Air
movementa, air conditioning supply, and retum registers must be
considered both as to the number of detectors required and thek
locations. NFPA Bulletin No. 72€ should be consulted for specific
guidelines.

The authority having hxtsdiction over special hazards such as compiter
rooms and other such installations may require spacings of 260 aquare
foot of loss due to high air sxchange rates or exceptional fire risk. Particle
detection squipment, actual test fires and enginesring analysis may be
necessary lo determine the optimum quantity and location of detectors.

The detector has been designed for installation on the top surface of the
hazard area (such as The osling of a room) when In stilt alr errvirornments.

Under these conditions the Asrodynamics of thedetector body serve to
funnel smoke into the sampie chamber as & smoke plumesxpands along
a celing. The long body of the detector allows R to protrude down out of
the boundary layer that forms right at the celing. For this teason recessed
detector housing will recuce the detector’s performance.in other
snvikonments the alr movement patterns must be considered when astab-
ishing the location and servicing of the detectors. in areas with high ak
flows, dust and dirt will sccumtdate In the detector mors rapidly;
incressed maintenance must be performed and an air attenustor
303-1000 should be added.

The 303-21 680 has not been lested by Underwrilers' Labotatories, Inc. for
esrtvikonmental stabiity in accordance with standards UL 268, Some of
the basic conditions that must be met for compliance ars Nsted above and
are presented to help serve as sppiication guidelines. i oft cases s
ADVANCED DETECTION TECHNOLOGIES technical representative
should be consulted R the detectors are to be operated under adverse
srvironmental conditions.

SENSITIVITY:

The sensitivity Is checked as follows:

1. Phig an AD.T. probe #450-1060 Into any digilal voltmeter with a
mirkeum of 10 Megohm Input Impedance.

2 Plug In to the detector as shown, wall 5 secorkis and note down the
reading. You may notice drift, especially X your meter gives you 2
decimal places. ignore the second dedmal place.

A ¥ you wish to alarm the detector, press the alanmn button on the probe
and the detector should go inko slarm In 10 seconds.

NOTE: Mfle Mo sansdAly can De aclistod withs Ve tyode bydece, e
rowding will iag e acfusiment by a fow seconds.

fratulation of (robe

A

IO 11

MANTENANCE :

The fire detection system must be maimained in order to work properly.
ADVANCED DETECTION TECHNOLOGIES 1ecommonds that tho
detectors be servicod at least annually - mote reguantly where
conitions dictate or whore tha detection releases axtinguishing agerds.
The mairtenance of the detector ivolves the check of senskivity and
adjustment or deaning Normalcleaning krwolves the removal of tha
detector from the socket.

Saa

Take a 30ft bruah to remove accumudated dust from the owter shell. 1t is
advisable to blow gantly with compressed alr or nitrogen lo clean ofl the
Internal surfaces.

This dleaning procedure should be sufticiert for the majoity of
spplications.

In extrema conditiona a moto thorough deaning may be nacassary,
aapedalty I upost inapection, the chamber ondplato Is stil dirty and the
dirt cingy 1o the nnar suifaces of the detector, the lactory should be
consuled for specific recommaendations.

Every maktanance operation shouk] end with a senaitivity check with the
datector In ks actual operating location mx! with all alt movemerts
normai.

A petmannat 1scord of the malitenance procedures and senaithvity
chacker . : »« yyd should be kept at the job sile,
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“THIS DETECTOR CONTAINS RADIOAC-
TIVE MATERIAL (1.0 MICROCURIES OF -
AMERICIUM 241) AND HAS BEEN
MANUFACTURED IN COMPLIANCE WITH
US.N.RC. SAFETY CRITERIA IN 10CFR.
32.27 THE PURCHASER IS EXEMPT FROM
ANY REGULATORY REQUIREMENT”
Advanced Detection Technolonies, Inc.
A’ 5 0id Town Park Rd., South End Plaza, Unit 28
New Milford, CT 06776
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