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1.0 INTRODUCTION

1.1 Scope

This document has
for controlling th
and services,

1.2 Application

The requirements contajned herein are a
and services purchased by 7431 which
to TASI customers. Specifically excluded from the controls
defined in this deccument arz purchased tools, gages, fixtures,
templates, jigs, machine tocls, standard supplies, and similar
articles not normally deliverable tc TAS! <ustomers.

been prep:red to brovide detailed instructions
¢ receipt and inspection of purchased articles

pplicable to all articles
are ultimately deliverable

2.0 ASSOCIATED DOCUMENTS

- 2.1 Applicable Documents

DOD Quality Program Requiren2znts

2.2 Reference Documents

TASI Q.I. ‘110
Statistical Accpetance Sampling

TASI Q.I. 108

. Instructions for Completing Failure and Rejection Report
Form F-3807 ‘

3.0 REQUIREMENTS

3.1 Responsibility

3.1.1 Quality Engineering - Tha Quality Engineering section
shall be responsible for planning and auditing the
requirements of this document and fop identifying and
providing for any unique customer requirements affecting
the controls maintained in the Receiving Inspection _
frea. In addition, Quality Engireering shall be respon-
sible for preparing, issuing, and contralling detailed

inspcction instructions for each purchased article or
’ service.
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3.3.2

Receiving Inspection - %Me Receiving Inspvection section
shall be responsible fayr performing the required inspec-
tion operations, accepting or rejecting articles as
required, and for documenting and maintaining records

of inspection results,

3.2 System

3'2.1

3.,2.2

3.2.3

3.2.4

Purchased articles shall be moved to the Receiving Inspec-

tion Area after receipt and identification by the Receiving
Clerk, . .

All purchased articles awaiting inspection shall be

separated from accepted articles and shall be identified
as awaiting inspection,

Prior to the starting ¢ the actual inspection operation,
the Inspector shall verify that definitive inspection
instructions have been provided and are available.

These instructions, for purposes of this document, shall
include as i minimum:

a) The reguired enginearing drawing {and when necessary,
supporting specificitions, operation sheets, etc,)

b) A copy of the applizable TASI Purchase Order
¢) The detailed inspecticn planning instructions

The revision status {letter change) of these documents
shall be reviewed, and if not in agreament, shall be
reported to the Inspection Supervisor. No further
inspection shall be accomplished unleas the required
inspection instructions are available.

The vendor supplied da:a (test reports, certificates of
conformance, certified test data, processing certificates,
etc.) requested by the coded quality requirements of the
purchase order (reference Q.I, 104) skall be reviewed

for accuracy and complateness. If the required data
package is not complet=d, this situation shall be re-
ported to the Inspectinn Supervisor. The decision to
complete or terminate the inspection overation at this
time is reserved to the Inspection Supervisor, but in

any case, the article(s) may not be acceoted or forwarded
for further processing until the required data has been
received and reviewed by Receiving Inspection.
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3.3

3‘2.5

The actual inspection (»c¢ bench test) of purchased article(s)

shall be accomplished as directed by the specific instructions,
using only calibrated instrumentation.

Specific instructiors for the recording of inspection results
are contained in TASI Cuality Iastructions (Q.I.) 110.

Accepatble completed articles shall be forwarded to Stores.
The authority for such movement shall be indicated by

appropriate Inspection Lapartment completion of a "TO STOCK
TAG", Form F239§. .

Acceptable articles which are to be subjected to further
processing operations slill be forwarded to the respective
processing or manufacturing area.

Articles requiring furtter 1nspectlon or testing by other
.departments (functional testing, non-destructive testing,
laboratory verifications, etc.) shall he forwarded tc the
respective department ascsigned this responsibility and
shall be ronted for return to the Receiving Inspection
Department after the completion of testing operations.
Upon return of the article(s) and the required test or
laboratcry reports to the Receivin~' Inspection Area, the
test reports shall be reviewed and shail become part of
the inspection record package.

3.2.10 Articles rejected during inspection or test or which are

3.3.1

not in complete conformance with the requirements of this
document shall be ldentl*zed as descrepant, separated from
acceptable articles or :hose awaiting inspection, and be
subjected to Preliminary Material Review Action, Specific
instructions for the hardling of rejected material are
contained in TASI Quality Instruction 108.

Records

Documented evidence of inspactions performed shall be
maintained in the Receiving Inspection Area for a minimum
of one (1) year from the date of last entry.
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1.0 INTRODUCTION

1.1 SCOEe

This document has been prepared to wrovide detailed instructions

for controlling the receipt and inspection of rurchased articles
and services,

1.2 Application

The requirements contained “erein are applicable to all articles
and services purchased by T431 which are ultimately deliverable
to TASI customers. Specifically excluded from the controls
defined in this document are purchased tools, gages, fixtures,

templates, jigs, machine tocls, starcdard supplies, and similar
articles not normally deliverable to TASI <ustomers,

2,0 ASSOCIATED DOCUMENTS

. 2.1 Applicable Documents

DOD Quality Program Requirenr2nts

2.2 Reference Documents

TASI Q.I, ‘110
Statistical Accpetance Sampling

Instructions for Comp

leting Failure and Rejection Report
Form F-3807

3.0 REQUIREMENTS

3.1 Responsibilitz

3.1.1 Quality Engineering - Tha Quality Enginagering section
shall be rosponsible for planning and auditing the
Yequirements of this document and for identifying and
providing for any unique customer requirements affecting

" the controls maintained in the Recaiving Inspection
Area. 1In addition, Quality Engireering shall be respon-
sible for oreparing, issuing, and contralling detailed

inspcction instructions for each purchased article or
¢ sexvice.
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3.3.2

Receiving Inspection - ~7he Receiving Inspection section
shall be responsible for performing the reguired inspec-
tion operations, accepting or rejecting articles as

required, and for documenting and maintaining records
of inspection results,

3.2 System

3.2.1

3,2.2

3.2.3

3.2.4

Purchased articles shall be moved to the Receiving Inspec-

tion Area after receipt 2nd identification by the Receiving
Clerk, . .

All purchased articles x=waiting inspectien shall be

separated from accepted articles and shall be identifijed
as awaiting inspecticn,

Prior to the starting ¢ the actual inspection operation,
the Inspector shall verify that definitive inspection
instructions have been provided and are available.

These instrxuctions, fcr purposes of this document, shall
include as i minimum:

a) The reguired enginezring drawing {(and when necessary,
supporting specificitions, operation sheets, etc,)

b) A copy of the applitable TASI Purchase Order
¢) The detailed inspection planning instructions

The revigsion status {letter change) of these documents
shall be reviewed, and if not in agreement, shall be
reported to the Inspection Supervisor.- No further
inspection shall be accomplished unleas the required
inspection instructions are available.

The vendor supplied data (test reports, certificates of
conformance, certified test data, processing certificates,
etc.) regquested by the coded quality requirements of the
purchase order (reference Q.I. 104) shall be reviewed

for accuracy and complateness. If the required data
package is not complet=zd, this situation shall be re-
ported to the Inspection Supervisor. The decision to
complete or terminate the insoection operation at this
time is reserved to the Inspection Supervisor, but in

any case, the article(s) may not be acceoted or forwarxded
for further processing until the required data has been
received and reviewedé by Receiving Inspection.
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3.2.5 The actual inspection (»r bench test) of purchased article(s)

shall be accomplished as directed by the specific instructions,
using only calibrated instrumentation.

3.2.6 Specific instructiors for the recoxding of inspection results
are contained in TASI Cuulity Iastructions (Q.I.) 110.

3.2.7 Accepatble completed articles shall be forwarded to Stores.
The authority for such movement shall be indicated by

appropriate Inspection lapartment completion of a "TO STOCK
TAG", Form F2398.

3.2.8 Acceptable articles which are to be subjected to further

processing operations shall be forwarded to the respective
processing or manufacturing area.

3.2,9 Articles requiring furttesr inspection or testing by other
departments (functional testing, non-destructive testing,
laboratory verifications, etc.) shall be forwarded to the
respective department atsigned this responsibility and
shall be ronted for return to the Receiving Inspection
Department after the completion of testing operations.
Upon return of the article(s) and the required test or
laboratcry reports to tha Receivin~t Inspection Area, the
test reports shall be reviewed and shall become part of
the inspection record package.

-

3.2.10 Artlcles rejected during inspection or test or which are
not in complete conformince with the requirements of this
document shall be identified as descrepant, separated from
acceptable articles or :hose awaiting inspection, and be
subjected to Preliminary Material Review Action., Specific
instructions for the hanrdling of rejected material are
contained in TASI Quality Instruction 108.

* 3.3 Records

3.3.1 Documented evidence of inspactions performed shall be
maintained in the Receiving Inspection Area for a minimum
of one (1) year from the date of last entry.
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THORN Automated Systems 11
Corporate Offices

835 Sharon Drive
October 10, 1991 Westlake, Ohio 44145

. . 216) 8719900
FAX (216) 871:8320
Ms. Susan L. Greene .

U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Dear Ms. Greene:

“".

T Ceb e gy

Pursuant to our recent communications, THORN Automated Systems, Inc. is requesting the
N.R.C. amend our Distribution License Number 34-23772-02E, te<include Autocall/Nittan
smoke detectors: . : L e

Device Model ‘  Americiuin 241 per Devies

ILNID-ss 1.0 Microcusie - - L
NID-68AS | 1.0 Mjciotusie -« o

| ND-ssas-1 s | 1.0 Mictocurie

[ IOB2 (P/N PUS0-2000-1&  ~ .. --{-hOMicrocusiew = -~ == o o i
P/N PU90-41000-1)

. LIPS PO ¢ ac, -
w - ;i L .

We also request the N.R.C. termtinate Autbeall/Nittan Distribution Licerise No. 12-16029-03E
in conjunction with the transfer of authorization to THORN Automated Systems, Inc.
"l Y LT

Y ‘-.\f-
.-

The following information is submitted to gccompli§h\ﬂ1i§rt_ran's‘f_§r; -

(@ The name of the organizati’gg is TH_ORN At_lggxpja.teq‘§ystems,; Inc. S S

(b)  Radiation Safety Officer responsibilities will ~transfer from Mr. Kén “Kimura,
Autocall/LNittan, to E. Joseph Martini, THORN Automated Systems, Inc.. .. .

“»,

()  The transferrer will not remain in business in the United States withqut, the, license. :
. N - Tt ee . N . - O \ AR, v . .' [ TR ]

. N T, L AN L A
(d)  On December 5, 1990, THORN ‘Aufomatéd Systems, Inc. purchased Autocall, Inc. by
means of a stock purchase arrangement. "On April 1,1991,"a corporate reofganization
took place which resulted in the transfer of asséts ‘of Autocall’s field offices to the parent
company, THORN, by resohf_téop of the Board of Directors of Autocall.

()  Organization changes include the f{ansfer Qf Rédi’ation Safety Officer respon51b1ht1es and
location of storage and distribution facility; no equipment or procedures will change. All
licensed material will be possessed in finished product authorized for distribution.to

persons exempt from license. N
featuring ..~ i
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Susan L. Greege 2 October 8, 1991
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There is no change in the use, possession, or storage of licensed material. The change
in ownership, contact person, and facilities require an amendment of the THORN license
and termination- of the-Autocall/Nittan license. Autocall-was-the-sole-customer-of-Nittan
for.the produets-containing ticensed-materials. Nittarrwas the-onty-Y-E=approved-source-
for-these—-smeke—deteetefs—iﬂuteea}}!s—ﬁrc-prowc&on«systemx Product lines will
continue as they are; there will be no product changes made.

All required surveillance items and records, including radioactive material inventory,
accountability requirements, and records of transfer of persons exempt from license, are
current and will be maintained by THORN Automated Systems, Inc.
e L T il oo T e G Elar il

The new facility has previously been used for licensed activity. An inventory audit of
licensed material for the Autocall/Nittan facility has been completed, and an instrument
survey will be performed. THORN Automated Systems, Inc. agrees to assume full
liability for decontamination of the Autocall/Nittan facility. :

No decontamination plans or financial assurance arrangements are required for this
license.

THORN Automated Systems, Inc. agrees to abide by all commitments or representations

.Previously made to the N.R.C. by Autocall/Nittanwith-regard-to-condition-14 of License

No—12-16029-03E. It is our desire that the amended license when issued be without
reference to any other previously submitted documents.

Announcement of change of ownership and—ceﬂ&ol—ﬁf‘ﬁﬂtocaﬁ‘rphysi@d—assets

(ineluding—licensed—mateﬁal)—by THORN is attached.

THORN Automated Systems, Inc. agrees to abide by all constraints, conditions,
requirements, representations, and commitments made in the existing license.

Please contact me if you have any questions or require additional information.

Sincerely yours,
THORN Automated Systems, Inc.

A Pt

E. Joseph Martini
Vice President, Manufacturing

EJM:cs

Attachments
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THORN Automated Systems Inc.
Corporate Qffices

835 Sharon Drive

Westlake, Ohio 44145

(216) 371.9900

FAX (216) 371-8320

News Release

December 6, 1990 Contact:  Bob Elzer, C.E.O.
For Immediate Release THORN Security North America
(216) 871-9900

Casey Kroll, President & C.0.0.
THORN Automated Systems, Inc.
(216) 871-9900
Jim Frankow, President & C.0.0.
Autocall, Inc. '
(419) 347-2400
TH A A ALL
Westlake, OQhio -—— THORN EMI, the UK-bglsed group. with international businesses in
electronics, music and rental, has acquired, through its subsidiary, THORN Security North -

America, 100% of the shares of Autocall, Inc.

THORN Security North America, which represents THORN Security’é interest in the North
American fire and security industry already has substantial U.S. market presence through its

subsidiaries, Malco Plastics and THORN Automated Systems, Inc.

Autocall, Inc. is a major provider of state-of-the-art fire detection and control equipment.
Headquartered in Shelby, Ohio, Autocall sells and services its fire products through an extensive
network of sales representatives as well as its nine full-service field offices, located throughout

the U.S.

## MORE ##

A THORN EMI Company



THORN EMI ACQUIRES AUTOCALL
Page 2

Bob Elzer, CEO of THORN Security North America, commented, "The acquisition of Autocall

is a quantum step forward in our strategy of aggressive growth through both organic
development and selective acquisitions. We are certain that Autocall’s excellent fire product line

will greatly enhance THORN Automated Systems’ security products and integration capabilities.*

THORN Automated Systems is a leading security systems integrator as well as a manufacturer

of fire control, detection and access control equipment, and is based in Westlake, Ohio; with

offices throughout the U.S.

Autocall will be an integral part of a coordinated strategy with THORN’s other operating
companies to expand THORN’s position' in the fire and security market throughout North

America.

Jim Frankow, Autocall’s President, commented, "The combining of Autocall’s expertise in the

alarm and detection industry with THORN Automated Systems’ recognized integration

capabilities catapults THORN into a front runner position in the fire and security industries. -

This winning combination will enable us to capitalize on the decade of the nineties and emerge
as the leader.”

#ir

PRTHORN Automated Systems
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SECTION TWO

CONTENTS:
1. Copy of current license 34-23772-01 Amendment No. 02
2. Application
3. Attachment B1 - Certificates of Recognition for RSO and Assistant RSO
4. Attachment B2 ~ Legal transfer documents

5. Attachment B3 - Site Map of 835 Sharon Drive
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THORN Automated Systems, Inc.
Corporate Offices

835 Sharon Drive

Westlake, Ohio 44145

¢ (216) 871-9900

FAX (216) 571-8320
April 25, 1994 s

Carl J. Paperiello

Director, Division of Industrial and
Medical Nuclear Safety

U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

Subject: THORN Automated Systems, Inc.
Docket Nos. 030-31616, 030-31617
Request for NRC Consent to the Indirect Transfer of Control of THORN
Automated Systems, Inc.’s Interest in materials License Nos. 34-23772-02E and
34-237772-01

Dear Mr. Paperiello:

THORN Automated Systems, Inc. ("TASI") hereby requests that the Nuclear Regulatory
Commission ("NRC"), pursuant to 10 CFR, Sec. 30.34 (b), consent to the indirect transfer of
control of TAST’s interest in Materials License Nos. 34-23772-02E and 34-237772-01 that will
occur as the result of the purchase of TASI’s parent company, KAS Holdings, Inc. by Mattingly
One Limited, either directly or through intermediate holding companies.

TASI, a Delaware Company, is a manufacturer and distributor of smoke detection devises
containing Americium-241. Pursuant to Materials License Nos. 34-23772-02E and 34-237772-01,
TASI is authorized to possess and distribute Americium-241 in the form of foil sources
(Amersham Int., Inc. Model No. AMK 1001H).

The following information, regarding the proposed purchase of KAS Holdings, Inc., relates to
the NRC Information Notice No. 89-25:

a. There will be no change in the name of the licenses organization.
b. There will be no change in the personnel named in the license.
c. The current licensee will continue to manufacture and distribute smoke detection
devices.
d. See Attachment I.
e. There are no plans to change the organization, location, facilities, equipment,
featuring

PR THORN Autocall §
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PR THORN Automated Systems

THORN Automated Systems, Inc.

Corporate Offices
835 Sharon Drive

f. There are no plans to change. the use, possession, or storage BfStiife: Rbiordds

. (216) 8719900
materials. FAX (216) 871-8320

procedures, or personnel.

g. All required records such as calibrations, leak tests, surveys, radioactive material
inventories and personal exposure records are current and will be kept current up
to, at, and after the transaction.

h. There are no plans for any changes in the status of TASI’s Westlake, Ohio
facility. There is no contamination present at the TAST Westlake, Ohio facility.

1. TASI will retain control of the assets involved in the production of the smoke
detection devices.

j- TASI will retain control of the materials licenses.

k. TASI will continue to abide by all constraints, conditions, requirements,
representations, and commitments to assure compliance with the license and
regulations.

Please contact the undersigned if further information is required. The sale of KAS Holdings, Inc.
is scheduled to close on April 29, 1994. I would appreciate receiving a response from your
office prior to that date. Thank you for your attention to this matter.

Very truly yours,

THORN Automated Systems, Inc.

H. T. Swanson III
Vice President of Administration

Enclosure: Attachment I

CC: John B. Martin, Administrator
Nuclear Regulatory Commission
Region 3
801 Warrenville Road
Lisle, Illinois 60532

Bramble\Nuclear.Let
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THORN Automated Systems, [nc.
Corporate Offices

835 Sharon Drive

Westlake, Ohio 44145

(216) 371-9900

FAX (216) 871-8320

ATTACHMENT 1

Description of Transaction

THORN Automated Systems, Inc. ("TASI"), a Delaware Company, is presently owned by KAS
Holdings, Inc. ("KAS"), a Delaware Company. KAS owns 100 percent of the common stock of
TASL THORN EMI North American Inc. ("TENA"), a [Delaware] Company currently owns 100
percent of the common stock of KAS. Mattingly One Limited ("Mattingly"), a British Company,
will acquire control of TASI as an ongoing entity (the "Transaction"). To effectuate the
Transaction, Mattingly will either (i) acquire from TENA 100 percent of the common stock of
KAS or (ii) acquire from KAS 100 percent of the common stock of TASL

TASI will retain its name and personnel and will continue to operate in Westlake, Ohio. TASI
will remain the license holder of its two Materials Licenses issued by the NRC.

The Transaction, which also contemplates the acquisition of several overseas companies, is
scheduled to be completed in 2 - 3 weeks.

Bramble\Nuclear Let

featuring _
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THORN Automated Systems, In¢

Corporate Offices
835 Sharon Drive
Westlake, Ohio 44145

(216) 871-9900
August 18, 1994 FAX (216) 871-8320

Ms. Michelle Burgess

U.S. Nuclear Regulatory Commission
Mail Stop T-8F5

Washington, D.C. 20555-0001

Re: Change of Status

Dear Ms. Burgess:

I am writing to report certain changes which have transpired in recent months which may have a
bearing on the Distribution License held by Thorn Automated Systems, Inc. Those changes are as
follows:

1. Change of Address for the Thorn Security Technology Centre - Our Technology

Centre, which includes research & development and approvals activities has been
relocated to our new UK head office site:

Thorn Security Ltd. Technology Centre
The Summit

Hanworth Road

Sunbury-on-Thames

Middlesex

TW16 SDB

Tel: 0932 743333
Fax: 0932 743155

2. Change in Parent Company - Prior to May 27, 1994, Thorn Automated Systems, Inc.
was a wholly owned subsidiary of THORN EMI plc., a corporation based in the UK.
On May 27th, the security division of THORN EMI underwent a Management Buy-
Out which included Thorn Automated Systems. Therefore, we are now a wholly
owned subsidiary of Thorn Security Ltd. of the UK (THORN EMI retains a 40%
ownership share in Thorn Security). In effect, this change in ownership has no effect
on the conduct of business and continues to reflect the same management reporting
structure as existed before the MBO.

3. Change in Radiation Safety Officer - These responsibilities are being transferred from
E. Joseph Martini to H.T. Swanson III.

featuring
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4, Change in Primary Warehousing Location - Thorn Automated Systems has been
licensed for the storage of smoke detectors in two locations, 799 and 835 Sharon
Drive, Westlake, Ohion 44145. We previously designated our primary warehousing
location as 799 Sharon Drive. This location has since been closed. Thorn now does
all of its warehousing at the 835 Sharon Drive location.

All other matters relating to the conduct of business remain unaltered. If you have any questions, or
require any additional information, please feel free to contact me.

“T. Swanson III
Vice President of Administration

cc: E. Joseph Martini
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PO. Box 334, Des Plaines, Mincle 50018, U.S.A.
Phone (312) 8400270 -
FAX {312) 840-080% .

November 15, 1989

-y —- £
US NUCLEAR REGULATORY COMMISSION 0350 :3/(/5? /
WASHIMNGTON, D. C. 20555

Attention: Mr. Bruce Carrico

Subject: Updated Documents For License Renewal
No. NR-481-D-101-E / License No. 12-16029-01E

Dear Mr. Bruce:

In accordance with our telephone conversation in the early part of
October, 1989, we have prepared an updated documents as requested

and are sending it along with a check of $320 as for the renewal
fee.

We have eliminated those models which are no longer being marketed
from the list. As a result, wa have decided to keep the following
models: ~ ‘ ' ;

1). ‘Model NID-58

2). Model NID-68AS

3). Model NID-68AS-1

4). Model 0IB (P/N PU90-2000-1 and P/N PUS0-41000-1)

Please note that there are 2 sets of documents, one for the models
l1). through 3)., and the other for 4). above. We regarded that
those models 1). through 3). can be regarded as being in a same
category. The reason for this is that they are bullt same way
using many identical parts. The differences among them are
electrical circuits.

We hope that the enclosed information will meet your requirement.
If there is any additional information is necessary, please do not
contact with us.

Very truly yours,

225547'
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TECHNICAL INFORMATION ON NITTAN IONIZATION TYPE SMOKE DETECTORS

MODELS: NID-58, NID-68-AS, and NID-68AS-1

October, 1989
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SECTION 1

1.0 Description of Products

The All Models of Nittan Ionization Type Smokte Detectors which discussed
in this report are product which detect products of combustion material
in an early stage of fire and send a signal to the control panel which,
in turn, sounds an alarm both audibly and visibly. They are intended to
be used as a part of an early fire warning system.

The following models are covered in this report: NID-58, NID-68AS, and
NID-68AS-1. All of these models use the same radiocective sealed source,
vhich will be described in the following sections.

Construction-wise the all models are built with the same parts and
components as illustrated in the attached drawing. The only difference
among thea are slight variation in the electrical circuits.

1-1 ral Struct of th tectors

The complete unit of all three models consist of a detector head and a
socket as a complete unit. The major parts and components of the
detector head are an outer cover, an ionization chamber with a
radicective source, a printed circuit board with all electrical parts
and a body. The Socket consists of only wiring temminals to the control
panel.

The outer cover, the body, and the head, which house all internal parts
and components ure made of a modified polycarbonate plastic manufactured
by Teijin Chemical Co., Ltd. The brand name of this plastic is
"Mulltilon". It is UL-Listed as flammable class form 94 V-O.
The Socket is also made of "Multilon".

1-2 Struct tail
The schesatic diagram of each model is shown below.

(a) Model NID-5§

PR RS R P L T TR R P T -

| Voltage Operation | | —OL
I 1 Stoabi zer u lnmtnr Rectifier oc
Tonization - :
Chamber i : /c
l i Amplifier L] Switching Circuit :
S:gnal Disposition Circuil
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“(b) Models NID-68-A8, and NID-68-AS-1

: trol Transmission Voltage Stabilizer
10;" ug: B E:R and and O +3
Chamber. Analog Control Command LED Lo .S
{ O SI1G
Signal Disposition Circuit
1-2-1 Ionization Chamber

As shown in the assesbly drawings of Fig. 1 of Section V, in each of
model, three stainless steel electrodes (the outer chamber, the gate
plate and the anode plate) which form two ionization chambers (ane is
the reference chamber and the other is the measuring chamber). The air
inside of the chambers is ionized by one piece of the radiocactive source
(An241/0.7Ci) which is mounted on the anode plate by the RI-holder.

The gate plate and the snode plate are supported by separate supporters
made of a high insulation polycarbonate resin which are fixed on the
shield case. The outer chamber is uirectly fixed to the shield case.

Products of combustion entering into these chambers reduces the
ionization aarrent and changes the voltage across the seasuring

chasber, changes the impedance balance between both chambers. This
voltage change, correlated to the density of the combustion products, is
to be sent to the signal disposition circuit as a smoke signal.

Several opening are provided on the outer cham er for wne smoke to
enter and the outer cover has many slits which serve as a mechanical
buffer to eliminate influence of wind. Furthermore, the stainless
steel mesh provided between the outer cover and the outer chamber
protects both from insects and dust entering into the chamber which may
cause a faulty operation of the detector. This mesh also works as a
protector against static electricity and electric noise gene"aéd by
external devices.
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1-;-24 Signal Disposition Circuit

The smoke signal from the ianization chambers is amplified in the
amplifier, and vhen the density of the combustion nroducts reaches a
predetermined level, the switching circuit is triggered and the
operation indicator is lit. *

Since the smoke signal voltage in the ionization chamber varies with
the voltage supplied to the chamber, and the voltage supplied to the
asplifier is limited in normal operation. The voltage stabilizer
controls the voltages of to the chamber and to the amplifier. The
rectifier produces non-polarity of the external terminals L and C.

2.0 Intended Use
Each detector is used as a part of fire alarm system which normally
consists of a control panel, alam indicating devices (audio and visual
alarm indicators) and remote control devices. Two examples are shown
below.
Typical Application of Model NID-58
Detector Line
Endofline :
devics ¥ Control
S SRR
Detactor Detector
[
Fire Alarm Devices
Control for Automatic Fire Protection Equipment
-
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2-1

Typical Application of Models NID-68AS and NID-68AS-1

Detector Line +
....... Control
Panel
W00
Detector P Detector ;'__ '
Fire Alarm Devices _J ..
Control for Automatic Fire Protection Equipment

The control panel suppiiea the power to the detectors. The lines are
also used as signal lines. Removal of any the detector head and the
interruption of lines are supervised by the end-of-line device.

Condition of Use

2-1-1 Under norsal eonditiod

¥hen the necessary electric power for normal operation of the

detector is supplied form the control penel and no combustion products °
are present in the ionization chambers, only a very saall quiescent
current of the detector and line supervising current are fed to the end-

of-line device through the detector lines. Under these conditions the
control panel indicates "Normal Condition”.

Conditions When Fire is Present

When the products of combustion enter the ionization chambers of the
detector, the signal voltage (amoke signal) corresponding to the density
of this smoke is sent to the gate section. Wwhen this voltage exceeds
the fixed barrier value in the amplifying circuit, the amplified signal
is transferred to the switching circuit which switch to ON condition.

At this time, the detector current increases by approximately 1000 times
more than that of normal conditions triggers the signal detectjon
circuit in the control panel so that a fire condition is indifated boilh
audibly and visibly, while the operation indicator in the detector is
1lit. Furthermore, the control for automatic fire protection equipment
is activated by the signal from the control panel if so connected.
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Tampering and Ranovb_l of the Detector

For all models of detectors, the following protection is provided to
prevent the detector from theft of the installed detector or system
trouble due to tampering. .

In the case of intentional removable of the detector head results in a
line interruption condition and th¢ -ontrol panel gives an audible line
trouble warning signal. On the other hand, in the case of attempted
destruction of the detector mounted on the socket, that is to say,
removal the outer cover and outer chamber, no ionization current in the
measuring chamber and, thus, resulting in the same condition as fire, in
this case, the control panel sounds an alarm. With these protection
features, it is less likely that theft or tampering of the detector to
will be encountered.

Radiocactive Source Assembly

The radiocactive source employed in each model is exactiy the same. It
is a sliver foil covered with a gold-palladium alloy and held between
the anode plate and the RI-holder which are made of stainless steel and
are fixed together by spot welding.

The anode plate supported by the anode supporter is covered with the
outer chamber. All of these parts are. covered with the outer cover.

The anode supporter, the gate supporter and the outer chamber are fixed
on the shield case. The outer cover and shield cased are fixed on the
body. The gate plate, the outer chamber and the shield case are made of
stainless steel, while the outer cover and the base are made .of Ui~
Listed polycarbonate, "Mulltilon” classified as a ‘self-extinguishing.
group 0. }breove,rthemwdésqpporteruﬂthega'xe‘auppormrarémde( :
of the UL-Listed Polycarbonate classified as a sel f-extinguishing group .-
0. As explained above the radioactive source is covered with threefold -
covers made of strong material which withstand against strong mechanical
stress and high temperature and so located in the inner-most part of the
detector, thus, providing extremely high safety features.
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SECTION II;;
1.0 General

1-1  All models of detector are equipped with one piece bf Americium2il
sealed foil radioactive source. *

This radioactive foil is manufactured by R.C.C. in England, and is sent
to Japan Isctope Association vhere the foil is cut into the appropriate
sizes needed for use ia the detectors in question prior to shimment to
Nittan Cospany, Ltd,. Each piece of foil is washed clean with water and
is subject to a wipe test to assure its leakage does not exceed the
atandard level (0.005n Ci). The dose is measured. The manufacturing
process is shown in the attached Technical Date #1.

Manufacturing Process

The radionucleocide, amrecium oxide, is uniforamly distributed and -
sintered ih a matrix of pure fine gold at temperatures in excess of 800
deg. C. It is further contained between a backing of pure fine silver
and front covering of gold palladium alloy (94% gold and 6% palladium)
by hot forging. The metal layers now continuously welded together are

extended by mean of a power rolling mill to give the required active and
overall foil areas.

1-1-1 and itity o - ) t Material
By-product Material: Am—-241
Activity Typical 0.7¢Ci, Max. 0.91uCi
Base Material Silver :
Active Layer AmO + Fine Gold

Face Covering
Total Thickness
Code Number

Gold Palladium Alloy
0.15am - 0.20mm
APR-423

06 00 o0 00 00 00

1-1-2 Chemical and Physical Form

The radicective source Am24l-used in each of the model is an oxide
(AmO2), is insloluable in water end stable to chemicals. This
radiocactive source is a sealed source sandwiched between two layers of
pure fine silver and gold palladium alloy. This sealing method is
considered to be the moat effective and safest means of capsule-
encloaing for obtaining a-particles, and neither physical nor chemical
change ever occur during its time of use. -
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1-1-3 Solubility in Water and Body Fluids

2.0

a. Solubility in Water

Three pieces of 312.5yCi Am-241 foils having the same structures as the’
actual radioactive foil used in the detectors in c*aeation show activity
leaching-out activity of max. 0.00045% (14.0 x 10°" pCi) after five
hours immersion in water at room temperat.ure' with 760=m Hg atmospheric

amounts to max. 0.00031% (9.6 x 107" pCi). Since the used
dosage in each of detector is max. 0.91yCi, its leaching-out amount will
be max. 4.1 PCi. This amount can be negligible. (See the attached
Technical Data #1, Immersion test (b) and (c)).

b. Solubility in Body Fluids

The radiocactive foil Am-241 1.1 )Ci with the same structure as the foil
used in each detector were immersed in N/10 hydrochloi'ic‘ solution for 4
hours at 98 deg F. In all tests less than 0.37X(4 x 107 aCi) of Am-241
was extracted. -N/10 hydrocholic-acid solution was selected for this

test to cloeely simulate acid body fluids. (Test by Japan Isotope
Association). ’

BExternal Radiation Level

The external radiation level was measured with gamma ray at distance of
Sca and 25cm from the surface one detector, Model NID-58. The external
gama radiation level was found to be extremely low and almost identical
quantities in the back-ground. . , .

Taking the ratio of dosage into account, the amount of ‘external gama
radiation o{ one detector was calculated as follows:

In the case of Sca distance from the detector surface: 0.701 prem/hr.
For distance of 25cm from the detector surface: 0.0025 prem/hr.

The alpha particles of the foil are absorbed by the gold palladium of
the front cover of the foil as well as by air, therefore, the distance
the particles reach is about Sca in the atmospheric air. Accordingly,

no alpha particles can be detected at the distance of S5ca or 25ca from
the surface of the detector.
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3.0 Degree of Access of the Product to Humen Being to the Product During Use

3-1 Possible access of human being to the radiocactive foil of the detector
is restricted only to cases when the detector is mechanically destroyed
and radioactive foil ia exposed. It is not likely for this to happen to
ordinary people because the detector is handled and maintained for
industrial and commercial buildings exclusively by professional experts.

As such, there exists no chance to come in contact with the foil
directly. Although a person may intentionally have an access to the
detector if he wishes, direct access to the detector, as described in

the preceding paragraph, cannot be made because of its structural
features. These feature are as follows:

a. The main portion of the outer surface of the detector is made of
modified Polycarbonate plastic of high impact proof strength.

b. The radiocactive foil is covered with three-fold covers:

1. Outer cover made of modified polycarbonate plastic, which can
not be removed without special tools.

2. Outer chamber made of stainlesa steel

3. Gate plate made of stainless steel

3-2 As a rule, the detector is mst.alled an8 feet high ceiling of the room,
which exclude people from reaching it. - ' : '

3-3 The installation of the detector is made by a well-trained professional -
installer. First, the detector socket (containing no radiocactive
material foil) is inatalled. The wiring from the control panel are ‘
connected to the socket. The detector head is plugged into the detector
socket during the final stage of installation. Therefore, the time
required to install the detector is very short, and there exists no
chance for ordinary people to be effected,especially, since the
installation is to be done only by a professional installer.

Furthermore, any detector found to defective during testing or
maintenance or any other time is to be returned to Nittan without
disassembling by installer or maintenance personnel.

4.0 Quantities

4-1 Annual quantity of the by-product material to be distributed:

4-1-1 Annual Sales Quantities: 20,000 pcs.
P
4-1-2 Radiation Activity Per One Detector: 0.9 pCi
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3-1-3 Totil annual amount of radiocactive material: 18.20 mCi.
4-2 Number of units expected to be stocked at the warehouse.
4-2-1 At Nittan Corporation  -—===-—-- 1,000 pcs.*

4-2-2 At an installation site --------- 50 pcs. average.

4-3 Marketing and Sales Method

Marketing and sales of these detectors are to be done only through one
or two authorized companiea. Nittan Corporation provides a necessary

technical assistance and supervision with respect to installation and
maintenance. :

Therefore, hanxdling of the detector is to be done only by those person
who are well trained and are capable of professioral installation, thus,

any access by ordinary people to the detector during its normal handling
and distribution is completely excluded. )

5.0 Expected Useful Life of Product

The expected useful life of the detector is about 15 years. The half
life of the Am-241 employed in the smoke detector section is 458 years,

therefore, any sensitivity change of the foll is expected during this 15
year's of use.

7

However, it is appropriate to atate that the useful life of the detector

is 15 years when taking into comsideration the probable dust
accumilation on the smoke entering slits vwhich may affect the
performance of the detector.
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SECTION 1I1

‘.0

1-1

1-2-1

Prototype test method

The surface of the DETECTOR is wiped by a filt.ér papér and the z;lpha-ray
quantity, which sticks to the pdper filter, is measured oy a gas flow
counter.

Endurance test of the DETECTOR

In order to ascertain its safety when exposed to high temperatures, the
DETECTCR is put in the thermostatic chamber at 50 deg C with normal
moisture for 30 days.

1-2-2 SO2 gas is selected as an intensive corrsaive gas in the air, and in

1-2-3

1-2-4

1-3-1

order to ascertain the Detectors safety and corrosive resistance, the
DETECTCR is subjected to the gas corrpsion test under the atmospheric
condition of 45 deg C, and about 100% relative humidity. The corrosive
gas is produced in the following way: 500ml of thiosulfuric acid soda -
having density 40g/l is put into a 5-liter decicator and then 10ml of
0.156N sulfuric acid is poured into it twice a day so that SO2 gas is
produced. The DETECTOR is exposed to this SOZ gas for 4 days.

In order to ascertain safety againat impact, an impact force of 50g is
imposed on the installed DETECTOR continuously 5 times.

In order to ascertain safety against vibration, a vibration of 1,000
cycles/mim. with a total amplitude of 4om is applied for one hour. ‘

Before and after each test above (1-2-1 through 1-2-4) wipe teat such as
outlined in 1-1 is conducted. - . . '

Various kinds of test were conducted on each foil, having the same shape
and construction (each activity is 312.5uCi), at R.C.C. in BEngland. The
test results are reported in the attached technical data #1, which
comprises the following items.

1. Wipe test
2. Heat test at {a) 760 deg C and (b) 815 deg C
3. Immersion test
(a) Wipe test
(b) Water leaching as measured through the immersion test in
water at room temperature for 5 hours long.
(c) Water leaching test in boiling water for nne hour.
(d)+{e) Measurement of leaching out in case of methyl- ketone,
acetone, trichlourcethane and etc.
1. (a) Impact test .
(b) Drop test 7
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1-3-2

2.0

2-2

2-3-1

2-3-2

In order to ascertain the validity of safety features under worst
conditions of 160,(:'1 foil with same shape and construction various tests
were conducted at R.C.C. as shown in the attached Technical Data $2,
comprised the following:

Corrosion testing

Samples of foils were expogsed to various corrosive gases, to which the

DETECTCR will probably be exposed to it when inatalled in building such
as factories.

1. S02 test
2. HCl test
3. Ammonia test

Heating tests in consideration of fire

1. Heat test at 800 deg C for 10 mim.
2. Heat test at 1200 deg C for 1 hour.

Prototype test results

ﬂnuipat,eetresultottheDEWBurtaceshaaedthemﬂmu
that of background.

MHipetutremltoftboDMheforemddtertheaﬁmmt
shaaddwamfimasttatofbadqrm.

1) The wipe test result showed 1.42 x 10! 1Ci maximm, which
correspaﬂto0.0000iS%uﬂcanbemderean!.

2) The heat test resulted in almost same amount of leaching amsount as
in 2-3-1.

3) The immersion teat results showed a maximm leaching of 0.00045%.
For solvents such as acetone, the leaching amount was found to be
about 0.001%.

4) The impact as well as drop tests ghowed only 0.000029% leaching,
which can be considered as zero.

The heat tests, which were set up for worst condition in the case of

fire, leakage of 0.1%. Applying this figure to 0.7’1:1 foil, we
get 7 x 10 pei..
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3.0 Quality Control Procedure 3

3-1 Tests of Am-241 foils.

3-1-1 The production control tests of the foil conducted at the manufacturer
R'C.c. ‘

(a) Visual inspection.

All production is inspected visually for surface damage of the
active area. Careful inspection with a low power microscope is
carried out on samples from each production run.

(b) An autoradiography examination is carried out on all production
foils by placing thea in contact with single weight bromide paper
for a predetermined time before exposed film is developed and

fixed. Distribution of activity and dimensions are carefully
examined.

{c) Dust sampling using a continuous airflow sample is performed in
the vicinity of the manufacturing equipment during all production.
Foil storage areas are similarly monitored.

(d) Five samples of 2.5cm length are taken from each 50cm production
batch and subjected to the tests described in the attached
Technical Data #1, namely (1) Wipe test, (2) Heat and thermal
ghock test and (3) Immersion test to ensure uniform integrity of
product. .

3-1-2 Next, the source foils are cut by the Japan Isotope Association to the e;
appropriate activity for use with the detectors and are cleaned with £
water. Then, after making it sure that the leaching amount does not 3
exceed the limit of 0.005uCi by wipe test, the activity is measured.

3-1-3 Only the those foils, which have passed the above-mentioned tests at :
R.C.C. and the Japan Isotope Association, and vhose sealing has moreover
been proved sufficient, are supplied to Nittan Company, Ltd.

3-2 Nittan Company, Limited conducts the following tests to the Am-241

foils, which are already clamped on the anode plate of the DETECTCR by
the RI-holder. .

3-2-1 All of the AM-241 foils are examined visually to ascertain whether there
exists any defect o~ stain on their surface. {100% inspection)

B L & Caaie e i

/.
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3-2-2 The wipe test is conducted by wiping Am-241 foil with filter paper and
examing for any leaching. The standard allowable amount found through
the wipe test is set up for maximum 0.005 pCi.

This wipe test is conducted based on the statistical sampling plan as
per the item 3-2-3. The measuring apparatus is a 2r proportional
counter consisting of a scaler (Model TDCS: Japan Radio Corp.) and a
radiocactive ray detector (Model FC-1E. Japan Radio Corp.).

3-2-3
Number of defective
lot Size Sample Size pieces allowed in sample
500 - 624 _ 7 0
625 - 799 8 0
800 - 999 10 0
1000 - 1249 11 0
1250 - 1574 13 1]
1575 - 1999 15 0
2000 - 2499 17 0
2500 - 3000 20 0

Nittan receives, are lots of 500 - 3,000 at a time, for which the severe
test standard of JIS Z9015, namely AQL=0.4, is applied. From each lot,
according to 3-2-3 list, the required number of samples are extracted
randomly and these samples are tested in compliance with the standard.

If no samples are rejected among those samples tasted, products
belonging to the same lot number are accepted.

If even one piece in the tested samples is found as defective, all

ts with the same lot mmber are not to be accepted, and every
piece of foil in the same lot is to be individually tested on the same
standard.

The foils vhich are accepted are used in DETECTORs, vhile the defective
ones are not used and are disposed of in the proper way. This test

method can eliminate the probability that a defective foil would be used
in the DETECTCR.

3-3  The Americium-241 foil is cramped on the anode plate by the RI-holder
which is fixed to the anode plate by spot-welding. (Please refer to the
Fig. 2 of SECTION V). Since the strength of the spot-welding is greater
than the pull force of the Rl-holder, the foil, Rl-holder and the anode
plate are considered to be one rigid body.

e
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3-4

3-5-1

3-5-2

3-5-3

3-5-4

The anode plate has the dimension of 12mm diameter, 1.5mn of thickness
and its screw part is 4mm diameter and 5.7mm length. This anode plate
is firmly screwed to the center pole by special tool 'and is tied '
together with the shield case through the anode supporter. Even if the
anode plate should be removed from the center pole, it will not come out
from the opening of intermediate electrode (gate plate), but remains
inside of the reference chamber {(inner ionization chamber) .

All finished products are subjected to a 100% of visual inspection to
ascertain the proper clamping of the foil to the anode plate. Even if
this total check fails to find a defect, the next inspection covers
every detector, as described under item 3-5 (inspection of the finished
detector) will back it up.

For an example, if the foil were to be removed from the anode plate |(
this does not happen in actuality), this defect could be easily found
through DETECTOR operation tests, because withéut the foil the DETECTOR
will not operate (in the smoke operation test of 3-5-2 and electrical
gsensitivity test of 3-5-3). Before shipment every DETECICR is
individually inspected in steps of three 3 stages:

s Visual inspection of source foil
s Inspection through operation in the smoke test
sInspection of electrical senasitivity operation

Thus, any defect, such as loosening of the source foils, is completely
eliminated. :

The final inspection is done to every DETECTOR.

Visual test:

To check if the DETECTCR is assembled in the proper way.
Smoke operation test:

To determine whether the DETECTCR responds properly to the smoke
concentration of a predetermined density.

EBlectrical sensitivity test:

To ascertain the test of 3-5-2 electrically.

Temperature and midity cycle test:

To ascertain the stability of the DETECTCR.

Through this final inspection, it is confirmed that the assembly as per

SECTION II has been executed properly and only the DETECTCRa which have
passed this final inspection are to be shipped as final products.
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SECTION IV ESTIMATION OF RADIATION DOSE AND DOSE COMMITMENT 3

1.0

I-1

Explanation and reason of the does comuitment compliance to 32:27a of
the NRC regulations.

Normal Use

The gama radiation dose of the detector is less than 0.025yrem/hr at the
25cm distance from the surface of the detector as shown in SBECTION 111.
For effective detection of any fire breakout, one unit of detector is
usually installed on a ceiling surface, each unit covering 100 square '
seters. Since the height of a ceiling 18 generally considered to be 8 ‘
feet (2.4m), it is impousible for an ordinary person oocupying the rocm

to reach the detector under ordinary daily circumsstance.

Assuming that wie oocupant carry out his daily life for a periocd of one
year at 25ca from the surface of the _detector, he would -likely receive
an external radiation dose of only 2.2 (mrem/year) according to the
following calculation: e

0.025(Px'e-/hr) x 24(hr/day) x 365(day/year) = 0.22(mrem/year)

Furthermore, assuming that the occupant living directly under the
detector and the distance between the detector and the occupant is to be
1 meter, t}m he would likely to receive an external radiation dose of
1.57 x 10"’ (urem/hr) according to the following calculation:

0.025(yem/hr) x h%)z = 1.57 x 107 (prem)

Asmming he would resain in this pboit.ion for a period of 50 weeks, 8
his/day and 5 days/week, then he would likely receive an external
radiation dose of only 3.14urem/year which is calculated as follows:

1.57 x 107 (yrea/hr) x 8(hra/day) x S(days/uk) x 50 = 3.14(pren/yr)

From the above, under normal condition of use, it is impossible for
anyone to receive an external dose of 5 mrem/year. Accordingly, the
dose commitaent of the detector satisfies to colum I of §32-28.

Norsal Disposal

The maintenance of the detectors is carried out by well trained
professional installers who are strictly instructed to return any
defective detectors to Nittan Corp., and this is also indicated on the
labels of the detector. Nittan Corp. conducts necessary periodical
training professional installers who are to be engaged in inatxllation
and maintenance in conjunction with authorized companies.
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1-3 Normal Handling | ‘ i

It is reasonable to assume that the most of the normal handling of the
detector is done during installation of the unit. The heads and the
sockets are packaged separately. The most time consuming task during
the installation is the mounting of the socket to the ceiling which
requires two screws and wiring connection with contrvl panel. After
these tasks, the head can be mounted on the socket by simply twisting it
clock-wige. The time required to install the detector head is
considered to be less than one minute per detector.

Since the radioactive foil employed in the detector is located 30mx
inward from the surface the detector, the external radiation dose at

25cm from the surface is found to be 2718 }u‘en/hr according to the
following calculation: 1 1y

’ .1
Fm‘ x 0.025 prem/hr = 2.1 prem/hr

Assuming that a maximm of 20 detectors are to be installed at a
construction site, the time required to install these detectors will be
4 days and the number of installation joba be 50 a year, then the
external radiation dose is found to be 36.4jurem/year according to the
following calculation:

2.18 prem/hr
60 min/hr x 1 (min/pc) x 20 {pcs/job site)

x 50 (jobs/year) = 36.4 prem/year

This satisfies the value stipulated in the column 1 of§32—28.
1-4 Estimate of External Radiation Dose During Maintenance

To ensure a proper operstion of a fire alars. systes, routine periodical
maintenance is required by professionally trained maintenance personnel.
Principally the following are required:

a. Routine Check
b. Operation test
. Functional test

a) The routine check shall be a vigsual inspection of the outer
of the detector installed on a ceiling. The primary
of this inspection is to find any apparent dasage and dust
accumulation which may affect smoke entrance into the detector.
‘I‘hcext.emldosetot.beninte:w\oepeml is found 6 be
0.78urem/yr as calculated below.

October, 1989 Page 16




We have assumed that the time required to complete a routine check
to be 5 minutes, the distance from the detector during this check
to be 1 meter directly under the detectors and the number of the
detector to be inspected by this person to be 6,000 pcs per year.

11%8"‘ x 0.025 (prem/hr) x S (hr)

x 6000 (pcs/yr) = 0.78 prem/year PRI ;s

b) The operational test shall be made at least every three months.
In this test, each detector shall be tested with actual smoke
using the Nittan Smoke Tester which consists of smoke generator
and an extension rod to reach the detector installed on ceiling.
puring this test, each detector must confirm its operation within
1 minute of introduction of smoke to the detector. :

The external radiation which maintenance personnel would likely :
receive during this test is found to be 0.117yrem/yT with ths ~
following assumption and calculation. It is assumed that the tine
required to complete one operational test to be one and one-half
_minutes, the person engaged in testing is directly 1 mster below

the detector and the number of detectors to be tested by this

person in one year is 3,000 pcs.

! x 0.025 ( ) x (hr)
{88 prea/hr) x Yyt

x 3000 (pcs/yr) = 0.117 prem/year .

c) The functional test shall be made at least every 6 months. The
of this test is to measure the sensitivity of the detector
using The Nittan Delta V Tester. The tester is a sonitoring i
device and has the capability of electrically sending gracual 7
gmoke buildup similar to that of an actual fire breakout
electrically to smoke detector. The sensitivity of detector can
be measured by simply plugsing the detector into the socket on the
tester and, pressing the test button. It only takes one minute.

During the functional test, it should be confirmed that the
measuremsnt taken during this test be within the ranges indicated
on the label. If the measurement is not within the specified
ranges on the label, the unit should be returned to Nittan
Corporation without disasseably.

The external radiation dose which the maintenace person would
likely to receive during this functional test is found to be 182
)ma/yr according to the following assumption and calculation.

I
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It is assumed that the handling time required to camplete ane )
functional test be 5 minutes, the external radiation dose on tlie

.  gurface of the detector be 2.18 urea/hr from 1.3 of SECTION V and
the number of the detectors to be handled in year by this person
be 1,000 in total.

2.18 l’.n-ellhr) x 5 ﬁ(hr/pc) x 1,000 (pcs/yr) = m’,m-/ym
« -
From the above, it is concluded that the total extermnal radiation
dose which the person would likely receive as a result of
performing jobs of a), b), and c) amounts to 183urem/yr. t.
Therefore, the person for maintenance never receives 5 mrem/yr of
the external radiation dcse. This satisfies the value in the
- column 1 of §32:28. "

Warehouse Storage - . t

The external radiation dose from the detector presumably accumulated at /‘gb-
one location during distribution is found to be less than Sarem per year
even under the extremely worst assumed condition according to the
following calculation, the value of which satisfies that of table 1 of
32’280

Five detectors are packed into a cardboard box. The dimension of this
this box is 100mm x 130mm x 565sm. XTen of cardboard boxes packed into
a large shipping box having dimensions of 280mm x 520mm x 580mm.

.nxeextcmlndiaticndooeonthcsurfmoftbecaxdhordbox

cmuinimmdeucwnmmn’edmimmu&uem(h-ms\nvey
Meter {Model 1CS-501, Arrow Co., Ltd.). The mcasureasnts showed that
only the bottam surface of the box registered 1 urem/hr activity.

Pased on this measurement, we calculated the activities of 1,000 pcs,
which is most like to be accumilated at the warehouse of Nittan Corp. at
any one time. mmwmmwmummsmmwuz
boxes in direction of width, 5 boxes in direction of length, and 2 boxes
in direction of height. For a calculation of the maximum

radiation dose for this storsge arrangement, we aasumed that the
externsl radiation dose will be concentrated at the center of the bottom
suface of the pile. The maximm external radiation does is found to be
1.8 ,mn/hr aoccording to the following calcuation:

A 3
»

gt

2: xl,xrenlhrx(IOOO/S) = l.B}xxu/hr 7
5 B

o’ ‘" * )
.
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2.0

2-2

3.0
3-1

i
The saximm external radiation dose for a person, who is engaged in
working in this warehouse 8 hours a day, 5 days a weel, and 50 werks a
year, is found to be 3.12 mrem/yr according to the following
calculation.

1.8 (rm!l/hr) x 50 (weeks/yr) X 5 (daysa/week)
x 8 ‘lhpurs/day) = 3.6 mrem/yr

This value satisfies Column I of §32:28.

Since it 18 not likely that the person is to reanin on the surface of
the shipping boxes at all time during his working hours, the actual
external radiation dose the person likely receives is less than 3.0
mrem/year.

Internal Radiation Dose Commitment Under Normal Condition

Internal radiation dose commitment is cause e:xt.her'by taking the
radioactive foil through smuth or inhaling it.

Orally

Taking the foil into human body orally may happen only when the outer
chamber is taken off, the gate plate is removed and moreover 2 spot-
welding parts of RI-holder are destroyed. Only after this may the foil

bere-ovedu\dbx"otdxtt.om-outh. Such a series of phenomena never
takes place. _

Inhalation

The internal radiation dose commiteent through inhalation can be
considered in case of the fire, and during the handling process of
detectors or under installed conditions it is absclutely impossible.

Externsi Radistion Dose Cosmitment Under Severe Condition
Direct External Radiation Dose fros Foil

As described in 2-1, this never happens in actuallity. However,
assuming the foil would be removed by an accident and people would

it.tbmthamnnldmeinmtedmsoyean is found to
be 13.3 mrem/50 years which is very small and are safe in cosparison
with that of the valus specified in Column II of §32:28 as indicated in
the calculation below.
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4.0
4-1
4-1-1

We make sn assusption that a person be ex:}aooed continuously for 50 years
at distance of 28cm frus the foil. Since the foil is located about 30mm
irsmrd from the surface of the detector, the extermal radiation dose at
the 28cm distance fros the foil can be calculated below by taking into
consideration the doseage in the case of 25cm distance from the detector
surfnce.

‘%gi' x 0.025 (urem/hr) = 0.314 urem/hr

Accordingly, the external dogse of 50 years will be:

0.314 (urem/hr) x 24 {hr/day) x 365 {days/year) x

-

" 0493 4 .
\. e - O dt = 13.3 mrem/50 years

Internal Dose Commitment Under Severe Condition
Internal Dose Commitment by Inhalation 1n Case of Fire

Warshouse Fire

The worst case of the dose commitment, we will consider would be if a
fire break out a sarehouse where 1,000 units of the detectors were
stocked. According to the attached technical data #Z, 0.1% of the
leakage of radicactive foil sms detected in the heating test assuming
fire conditions. This total quantity can be assumed to be particle
which say be poseibly inhaled.

To calculats internal dose commitment of a person who remains in a fire
condition for 8 nnum., it is ass that the air volume of a standard
whorehouse is 200,000 ft' (5.6 x 10" oc) with no air exchange taking
place. We calculated the intermal dose amount which an oocupant would
receive in 8 mimites at time of fire as follow. )

[
According to the recommendation of ICRP " Report of Committee II on
Allosable Dose Asount of Radiocactive Radiation in thman Body(1959), the
sost critioal organ for inhalation of insoluble radiocactive dust
particles can be considered to the be lung and the ratp fa, at which the
inhaled particles reach the critical organ, is 0.12.10 cc/8hrs according

to the ICRP report. Therefore,in 5 minutes the person wguld 1nhale
1.05 x 100cc of air as calculated below:
’ - r" b’- E'l.
.10 e x _3 hr = 1.05 x 10s
t 8 hr 60
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In case of storing 1,000 units of detectors each with radiocactive
material of 0.7yCi on an average, the following calculation 1s made: J
S S

.l

(0,7 x 1000) pCi x (1 x 107

Dose = x (1.05 x 10°) oc

. . (5.6 x 10,) cc S
. 2.2 x 100 dis §.7 MeV
x 0.12 x - . ———
min - ’Cl dis
(1.6 x 10°%) ergs d.Rad 10 rem
X MeV e .
1000 g 10* ergs Rad
(Weight of Lung)
59 -
(5.26 x 10°) min N N
x xS ] b t dt
YOars ]

0.08 rem/50 years

The situation just described above nerve actually takes place : however,
even in such a case, the dose commitment satisfies the value specified
in Column II of §32:28.

4-1-2 Building fire in which the detector are installed.

Assuming that the ceiling he t of a standard size building be 8 ft.

{2.4m), one unit covers 1 of floor area, considering that there is
murm“.mmmmnmtorsm.mme
mc_tm:mmudsom.mmmz.swsomnm
in the calculation below:

__t0.9nc1) (1 x 107
® (100 x 10' x 2.4 x 10°)cc

dl).os x 10 )oc

)
Y 2.2 x 100 dis (5.7)MeV 1
x 0.i2 x . .
ain - yCi dis (100078
.8 x 10°%) ergs 4.Rad 10 rem
MeV 10 ergs  Rad
(5.26 x 10') min " N1 3
. x
x x e’ t dat
years ¢

= 2.5 rem/50 years
_
Therefors, the value satisfies the that of value of Column II of §32:28.
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i
4-2 Internal dose cosmitment due to taking foil into human body in aworst :
case of scenario worst accident.

As already mentioned, the installation of the detectors is carried out
by only well-trained profesaional inatallers. Therefore, the detectors
can not be easily destroyed or disassembled so that radicactive foil
could be swalled.

Under normal conditions of use, one may attempt to gain direct access to
the radicactive foil by removing the detector head from the socket with
intention of destroying or tampering with it. However, the detectors
are monitored by a control panel so that any removal of the detector
head send a trouble signal to the control panel. In this case, the
control panel will send cut a trouble signal by means of audible or
visual alarme throughout the building. '

This enables a supervisor of the building to prevent any theft or
tempering of the detectors. It is a preventive measure. Furthersore,
in case of removal of the outer chamber located inside of the outer
cover, the detector must be remove from the socket which result in a
reaction similar to that stated above.

As such, it is alsost impossible for anyone to swallow the foil of the
detectors that have such preventive measures.

Nevertheless, we assumed that soms one swalled the foil and calculated
the resulting dose commitment exposed in 50 years to be 11 mrem/50 yrs
svhich is negligible low in comparison with the value specified in the
Column 11 of §32:28. :
The maximm activity of the radiation foil in the detector is 0.91
pCi/pc. The foil swalled trough south leaks into the gastric juice in
the stomach. This leak can be considered as leak amount to N/10 HCL
liquid according to SECTION III, and it is 0.37%. VWe assume all of the
leaked radiocactive material sould be dissolved into body fluids.
According to the sbove-aluonfd ICRP report, the rate of transferring
from intestine to blood is 107",

mmm.modimmmuidla@daummunbemw

deposit amount in bones and the asount deposited in the whole body is
0.9.
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Under these conditions, the internal dode cosmitment for bones for 50
years is calculated as below.

Dose = (0.91)Ct x 0.37 x 107! x 10" x 0.9
122 x 10 )dis _ 28.3ev 1
X
ain ,Ci dis 7000
{Weight of Bone)
(1.6 x 108 )erg _S-Rad  10rem
MeV 10 ergs Rad
{1.6 x 10") ergs . g.Rad 10 rem
b 4 X - -
MeV 10° ergs Rad
(5.26 x 10°) mi . 450
. x mn -
x x S e t dt
years ]

11.0 rea/50 years

4-3 Those valus calculated in 4-1 and 4-2 are figures on the assumption of
such sccidents which never happen in actuality.

Even under those severe conditions, the values do not exceed those
valuss specified in Column II of §32:28. Namely the radicactive foil

and its application method in the detector is completely safe and
reliable.
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SECTION V DRAWINGS AND TBECHNICAL DATA
This section contains the followings: .

Fig. } Construction of Assembled Detector
Fig. 2 Rl Foil Aspembly Drawing

Fig. 3A Label Drawing: NID-58

Fig. 3B Label Drawing: NID-68AS

Fig. 3C Label Drawing: NID-68AS-1

Fig. 3D Caution Label

Fig. 4 Rl Foil Construction

Technical Data 1, 2 (Rl Test Data)
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SECTION |
1.0 Description

The lonization Combustion Detector, Model NIR2 detects product of cambustion in an

_early stage of fire and sends 3 fire signal to the control panel which gives a fire alarm hy
operation alarm sounders and visible indicators,

1.] General Structure of the Detertor

The detector consists of a detector héad' and a8 socket as a complete unit. The detector

head consists’ ol some major parts, namely an outer cover, ionization chamber parts
including a udioarnve source, a printed circuit hoard with all electric parts and a hody,
The Outer Cover and the Body which cover all internal parts are made of the
polycarhonate plastic which 13 UL-listed as flame resistant grade, 9% v-o.

The socket made of polvcarbonate plastic has external termmals to be connected to a
control panel.

1.2 Structure Details

The schematic diagram of the detector is shown as below.

: Operation Indicator ———oL
lé!:::g:: : Amplifier __{ Switching Circuit : oP
Test Circuit [ —o¢C
: . OcC
Sngnd Disponuon ercmt

1-2-1 lonization Chamber

As shown in the assemhlv drawing fig.l of section I, three electrodes fthe Cuter
Chamber, the Gate Plate and the Anode Plate'make a formation of two ionization
chambersithe Reference Chamher and the Measuring Chamber), which are wonizert :n

common hv one piece of the radioactive sourcel Am-261, 0.7+C) fixed on the Anode Plate,
/
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which is fixed directly on the;‘center of the Body. The Gate Plate is supported by the °
supporter made from high insulation resin "Polycarbonate® which’ is fixed on the Body.
The Outer Chamber is directly fixed on the Shield plate by tapping screw. Combustion
product enterin,, these chambers reduces the ionization current and changes the voltage
across the measuring chamber by the change of impedance balance between both
chambers. This voltage change correlated to the density of the combusiton product sent
to the Signal Desposition Circuit as a smoke signal. Several openings are provided in the
Outer Chamber for the smoke entrance and the Outer Cover having manv slits serves as
a mechanical huffer to eliminate influence of wind. Furthermore the stainless steel
mesh provided between the Outer Cover and the Quter Chamber protects insect and dust
which may cause a fault operation of the detector. This mesh works also as a protector

against a static electricity and electric noises generated by external devices.

1-2-2 Signa} Disposition Circuit

The smoke signal from the ionization chambers is amplified in the Amplifier, and when
the density of the combustion product reaches the predetermined Jevel, the Switching
Circuit is triggered and the Operation Indicator is lit. A fire signal is given through the
terminal P. The Voltage between the external terminals L and C is kept to operational
voltage range.




2.0 Intended Use 3

This detector ls used in a fire alarm system by combination with a control panel or as
one part of self combined alarm device which contains sounder and signal transmitter.

R et e S ane Rifantite RO

P .
C Control ¥
r— 1 L Psnel
pCLl P CL g
Fire Alsrm ¢
Llllll I AN R Devices r~—J 4
Centro) for sutomstic ‘
fireprotection equlipment
rig A
Poewer supely Clrevitp— L
Poewer - 1
I . -
Test Clreuit c’ - ;'
Laterns) — P
Sigans) trensmitting Clreuint
Alosrm X
Devieo 1
Alosrm Curecult
| ¢ |
) J Sounder
- - - _— |
rig 8

Fig A shows fire alarm and control system uging this detector. The power from the
control pane! is supplied to the detector through L and C lines, and the line P is used as a
signal line by forming & closed circuit with the line C when the detector is operated. Fig
B shows an example of the circuit diagram for self combined alarm device.

2-1 condition of Use

2.1-1 Under normal condition

When the necessary electric power for a normal operation of the detector is supplied
from the control panel or the power supply circuit in Fig B and no combustion product
exists in the ionization chambers, only very small quiescent current of the detector flows
through the detector lines. Under this condition the control panel or the self combined
alarm device indicates "Normal Condition™.

2-1-2 Under fire condition

When combustion product enters into the ionization chambers of the detector, the signal

voltage{smoke signaﬂcorresoonding to the density of the smoke is given to the
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amplifying circuit. When this voltage exceeds the threshold value, the amplified signal is
transfered to the switching Circuit which turns to "ON" condition. The operation
indicator in the detector is lit by the current through the terminal L and C .and fire

signal is given through a closed circuit between termnal P and C to the control panel or
the alarm circuit in the self combined alarm device.

2.2 Protection against tampering and removal of the detector

This detector provides lock-up feature to prevent from any removal caused by vibration
and etc. When this detctor is installed with surface mounting adaptor, a special tool is
required for removing detector head from its socket.

In the case of attempting to destroy the detector mounted in its socket, that is to say,
breaking the Outer Cover and the Outer Chamber, it causes no ionization current in the
measuring chamber and results in the same condition as fire, when the contro] panel
gives an alarm.

3.0 Radicactive Source Assembly_

The radioactive source Am 241 employed in the detector is a silver based foil with a gold
—palladi(xm alloy cover and is held between the Anode plate and the R1-Holder, which
made of stainless steel and are fixed together by means of curling. '

The Anode Plate is covered with the Gate Plate supported on the Gate Supporter, which
is furthermore covered with the Outer Chamber. All of these parts are covered with the
Outer Cover. The Anode Plate is directly fixed to the Body. The Gate Supporter is fixed
through the Shield Plate to the Body. The Outer Chamber, the Shield Case and the Outer
Cover are fixed all together to the Body. The Gate Plate, the Outer Chamber and the
shield plate are made of stainless steel, while the Outer Cover, the Gate supporter and
the Body are made of UL-listed polycarbonate classified as a self-extinguishing group O.
As explained above, the radioactive source is covered with threefold covers made of
strong material against mechanical stress and high temperature end is located in the
inner-most part of the detector, thus, an extremely high safety feature is provided.



SECTION 1t i

1.0 General

1.1 The model 0IB2 detector is equipped with one piece of Americium-241 foil as the
radioactive source.

Twis radicactive foil is manufactured by the Radio-chemical Center{R.C.C.) in England,
is sent to Japan Isotope Association where the foil is cut into an appropriate size for the
use in the model 0IB2 detector. Each cut foil is washed cleanly with water and is
subjected to a wipe test to make sure its leakage does not exceed the standard level

(0.005 Ci). The dose is measured. The manufacturing process is shown in the attached
technical data 1.

Manufacturing process

The radionuclide, as americium oxide, is contained uniformly distributed anc sintered in
the matrix of pure fine gold at temeratures in excess of 800°C. 1t is further contained
between a backing of pure fine silver and a front covering of gold palladium alloy (94%
gold, 6% palladium) by hot torging. The metal layers now continuously welded are

extended in area by means of a power rolling mill to give the required activ~ and overall
foil areas.

1-1-1 Type and Ouantity of By-product Material

By- product Material Am-241

Activity :  Typical 0.7/‘('.'1, Max. 0.9}4(‘.'1
Base Metal : Silver

Active Layer : AmO 2 + Fine Gold

facing Covering
Total Thickness
Code No

Cold Palladium Alloy
0.15mm - 0.20mm
AMMO-423

(1]

1-1-2 Chemical and Physical Form

The radicactive source Am-241 used 1n the mode! 0IB2 is an oxide (Am0?2), msoluble in
water and stable to chemicals. This radioactive source is a sealed source sandwiched
-5 -
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between two ‘metals of pure fine silver and gold palladium alloy. This sealing method is
considered to be the most effective and safest means of capsule enclosing in order to

obtain-‘particles, and neither physical nor chemical changes ever happen during its time
of use. *

1-1-3 Solubility in Water and Body Fluids

a. Solubility in Water

Three pieces of 312.5 Ci Am-241 foils having the same structure as the actual
radioactive foil used in the model 0IB2 show activity leaking-out of max. 0.00045% (14.0
x 10",’3 Ci) after five hours immersion in water at room temprature. On the other hand,

the activity leakingout after immersing in boiling water for one hour at 760mm Hg
amounts to max.

0.000319% (9.6 x 10'5. Ci). Since the used dosage in 0IB2 is max. 0.91aCi its leaking-out

amount can be max. 4.1 PCi. This amount can be negligible. (See the attached technical
date 1, Immersion test (b) (¢) .) '

b. solubility in Body Fluids _ .

The radioactive foil Am-281 L1xCi of the same structure as the foil employed in 0IB2
were immersed in N/10 hydrochloric and solution for Ghours at 98 F. In all tests less
than 0.37% (4 x 10-3 Ci) Am-241 extracted. N/I0 hvdrochloric acid solution was

selected for this test to simulate most closely the acid bodv fluids. (Test at Japan
Isotope Association)

2.0 External Radiation Level

P LA A LIl e ]

2-1The external radiation level was measured by gammaray at distance of 5cm from the

surface of the model 0IB2 detector. The gamma external radiation leve' was found to be
extremely low and actually it amounts to near nearly same quantity as that of the back
ground in case of 0IB2 foil. Taking the ratio of dosage into account the gamma external
radiation amount of one 0IB2 detector was calculated as follows.
In the case of S5cm distance from the detector surface:

0.24 3, rem/hr.
In the case of 25¢cm distance from the detector surface:

0.0lgurem/hr.




: :¥-2The alpha particles of the foil are absorbed by gold palladium of the fornt cover of thrn
foil as wel! as by air, therefore, the reaching distance of the particles is about 5cin in
the atmospheric air. Accordingly, no alpha particle can be detected at the distance of
Scm or 25cm from the detector surface of CIB2.,

. 3.0 Degree of A:crss of Human Beings to the Product During use

3-] Possible access of human beings to the radicactive foil of 0IB2 is restricted only when
the detector is mechanically destroyed and the radicactive foil is exposed. Such a case is
not likely to happen for oridnary people because the detector is handled, installed and
maintained exclusively by professional experts. Therefore there exists no chance to
touch the foil directly. Although a person may have an access to the detector
intentionally if he wishes, a direct access to the foil, as described in the preceeding

paragraph, is very hard because of its structural features. These features are as follows:

a The main portion of the outer surface of the detector is made of modified
Polycarbonate plastics of high impact oroof strength.

b The radioactive foil is covered with threefold covers:
1 Outer Cover made of modified Polycarbonate plastics, which can not bhe
removed without special tool.
Outer Chamber made of Stainless steel
3 Gate Plate made of Stainless steel

c The detecter can not be removed from its socket without special tool.

3-2The installation of the detector is made by a well-trained professional installer. At the
first step, the detector socket{containing no radioactive foillis installed in connection
with the detector lines coming from the contro} planel, and then, the detector head 1s
put and locked in the detector socket.
Therefore, the time required to install the detector is verty short, and there exists no
chance of affecting ordinary people at all, since the installation is to be done only bv a
professicnal installer.

Furthermore, any defective detector found during the test or maintenanc~ or anvthing

else is to be returned to the manufacturer without disassemb'ing hv installers or
maintenance people. '




8.0 Ouantities 3

5-1 Annual quantity of the detector containing the by-product material to be distributed:
8-1-1 Annual Sales Quantities; 5,000 pieces .
3-1-2 Radiation Activity per One Detector; 0.9/;.Ci max.

3-1-3 Total annual amount of radioactive materiai, 8,55 mCi

8-2 Number of units expected to be stocked at the warehouse.
5-2-1 At Nittan Corporation Max. 500 pcs.
4.2-2 At an installation site ——-5pcs. in average
8-3 Marketing and Sales Method '
Marketing and sales of the model 0IB2 are handled by Nittan Corporation who is also

responsible to give a full technical supervision with respect to installation as well as to
withdraw of anv defective units.

Therefore, the handling of the detector is to be done onlv those persons who are well
trained and are capable of proiessional installation, thus, any access of an ordinary
person to the detector during its normal handling and distribution is completely
excluded.

5.0 Expected Useful life of product
The expected useful life of the detector product is about 15 years. The half life of the
Am-231 employed in the smoke detection section is 458 years, therefore any sensitivity

change of the detector due to decreasing of radioactivity of the foil is not expected
during 15 year's of use at all.

However, it is appropriate to state that the useful life of the detector is 15 years
considering the probable dust accumulation on the smoke entering slits which may
affect the performance of the detector.

SECTION I

1.0 Prototvpe test method

1-1 The surface of the DE.TECTOR is wiped by filter paper and the ray quantity, which
sticks to the paper filter, is measured by the qasflow-counter.




1-2 Endurance test of the DETECTOR.

1-2-1

1-2-2

1-2-3

1-2-4

In order to ascertain its safety when exposed to high temperature,the
DETECTOR is put in the thermostatic chamber at 50°C with nomal moisture for
30 days. - .

So gas is selected as an intensively corrosive gas in the air and in order 10
ascertain its safetv for corrosive resistance the DETECTOR is exposed in the
atmospheric condition of 350C, ahout 100% moisture. The corrosive gas is
produced in the following way: 500 m! of thiosulfuric acid soda having densitv
50g/1 is put into a 5L desiccator and then 10 m! of 0.156N sulfuric scid is poured
into it twice a dav so that So gas is produced. The NETECTOR is exposed 1o
this So gas for & davs. ' N o :

In order to ascertain safety against impact, an impact force of 50g is imposed
on the installed DETECTOR continuously 5 times.

In ordér to ascertain safety against vibration, a vibration of 1,000 cycles/min
with 3mm total amplitude is applied for one hour.

Before and after each test of 1-2-1 to 1-2-# above mentioned a wipe test as in 1-1 is
conducted.

1-3-1

1-3-2

Various kinds of test were conducted on each foil, having the same shape and
construction {each activity is 312.5 Ci) at R.C.C. in England. The test resuits
are reported in the attached technical dada No.1, which comprises the following
items.
1. Wipe test
2.Heat test at (a) 760°C and (b} 815°C
3. Immersion tests
(a) Wipe test
(b) Measurement of water leaching by the immersion test in water at room
temperature for 5 hours long
{c) Water leacking test in boiling water for one hour
(&} and (&) Measurement of leaching out in case of methyl-ethvi-ketone,
acetone, trichloroethane etc.
8. (a) Impact test
{b) Drop test

In order to ascertain the safety features of ISO).C'! foil with same shape and

construction under the worst conditions various technical data No.2, which
comprises the following items.




Corrosion testing

Samples of foils were exposed to various corrosive gases, which the NDETECTOR
will probably suffer when installed in such building as factorv.

1. SO2 test
2. HC1 test
3. Ammonia test

Heating tests in consideration of fire

1.Heat test at 800°C for 10 minutes
2. Heat test at 1,200°C for 1 hour

2.0 Prototype test results

2-1 The wipe test result of the DETECTOR surface showed the same figure as that of back
ground.

2-2 The wipe test result of the DETECTOR before and after the DETECTOR'S endurance
test showed the same figure as that of back ground.

2-3 (1) The wipe test result showed 1.42 x !O‘j-. Ci at the maximum, which corresponds
to 0.000045% and can be considered as 0%
(2) The heat test resulted in the nearly same leaching amount as 2-3(1)
(3) The immersion test result showed the maximum leaching of 0.00045%. Against
solvents souch as acetone the leaching amount of about 0.001% was found.

(%) The impact as well as drop tests showed only 0.000029% leaching, which can be
judged as zero.

(5 The heat tests, which were set up under the worst conditions in consideration of
fire, showed leakage of 0.1%.

Applying this figure to 0.3 Ci foil, we get 7 x 10% Ci.

3.0 Quality Control Procedure
3.1 Tests of Am-241 foils.

3-1-1 At first the foils passed the production control tests conducted at the
manufacturer R.C.C

(a) Visual inspection. All production is inspected visually for surface damage in the
-10-




active area. Careful inspection with a low power microscope is carried out on samples
form each production run.

(b) An autoradiograph is carried out on all production foils by placing them in contact
with single weight bromide paper for a predetermined time before exposed film is
deve!ope& and fixed. Distribution of activity and dimension are carefully examined.

(c) Dust sampling using a continuous airflow sampler is performed in the vicinity of the
manufacturing equipment during all production. Foil storage areas are similarly
monitored.

(d) Five samples of 2.5cm length are taken from each 50m production batch and
subjected to the tests described in the attached technical data No.l, namely l. Wipe

test, 2. Heat and thermal shock test, and 3. Immersion test to ensure uniform integrity
of product.

3.1-2 In the next place, the source foils are cut by Japan Isotope Association at the
appropriate activity and are cleaned hy water. Then, the activitv is measured
after making it sure that the leaking amount dose not exceed the limit of 0.00}4
Ci by wipe test.

3-1-3 Only the source foils, which have passed the above-mentioned tests at R.C.C.
and Japan Isotope Association and moreover whose sealing has been proved
sufficient, are supplie’d to the manufacturer of this detector

Nittan Company, LTD conducts the following tests to the Am-241 foils, which are

already fixed on the anode plate of 01B2 detector. -

3.2-1 To examine all of the Am-24] foils visually if there exists any defect or stain
on their surface.(To check quantity)
3.2-2 To conduct wipe test by wiping Am-241 foil with filter paper and by examining

any leaking. The standard allowable amount be the wipe test is set up at
maximum 0.00}Ci.

This wipe test is conducted based on the statistical samoling plan as per the
item 3-2-3. Measuring apparatus is a 2 proportional counter consisting of a
scaler (Model TDCS : Japan Radio Corp.) and a radicactive rays detector (FC-IE
s Japan Radio Corp.)

-11 -




3-2-3 i

Number of defective

Lot size Sample size pieces allowed in sample

500- 624 7 0 )
625- 799 3 0
. 300- 999 10 0
1,000-1,249 11 0
1,250-1,574 13 0
1,575-1,999 15 0
2,000-2,499 17 0
2,500-3,000 ' 20 0

The lot size, which Nittan Corporation receives, are 500-3,000, for which the
severe test standard JIS Z9015, namelv AOL=0.4, is applied. From each lot,
according to the 3-2-3 list,the samples of required numbhers are extracted and
these samples are tested in compliance whith the standard.

If no rejected sample is found in the tested samples, all lot numbers belonging
to these samples are acceptable.

If even one piece in the tested samples is found as defected, all lot numbers
belonging to these samples are unaccepted, and every piece of,'foil"m the same
lot is to be individually tested on the same standard

The foils, which are accepted, are applied to DETECTORS, while the defected
ones are not used and are disposed of in the proper way. This test method can
eliminate any probability thata defect foil may be applied to the DETECTOR.

3.3 The Americium-241 foil is fixed on the Anode Plate by curing. (Please refer the Fig. 2
in Section V)

The Anode Plate has the dimensions of 12.7mm diamter, 2.0mm thickness and its screw
part is 3mm dia. and 4.0mm length. This Anode Plate is firmlv screwed to the center of
the Bodv by special tool. Even if the Anode Plate should be removed from the center,
it will not come out from the opening of of the intermediate electrode (Gate Plate}, but
remains inside of the reference chamber (inner ionization chamber).
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3.4 ' All of the finished products are subjected to 100% of visual inspection to ascertain the
proper fixing of the foil on the anode plate. Even if this total check would fail to find a
defect, the next covering every detec tér, described under item 3-5 (inspection of the
tinished dctcctor') can follow up. )

For example, even if the foil should removed from the anode plate (this does
not happen actually), this defect can be found hyDETECTORtests, namely:
the DETECTORdoes not operate properly when the tests (items 3-5-2 and 3-
5.3: Operation by smoke, and Electrical sensitivity check) are conducted.

Accordingly, before shipment, every DETECTORis individually inspected
through three stages;

Visual inspection of source foils
Inspection by smoke operation
Inspection of electrical sensitvity

Thus, any defect such as loosening of source foils, is cohpletely eliminated.
3.5 The final inspections are done to every DETECTOR.

3.5-1 Visual test: To check if the DETECTOR is assembled in proper way.

3.5-2 Smoke operation test: To check if the DETECTOR gives a right reaction to the
smoke of predetermined density.

3.5-3 Electrical sensitivity test: To ascertain the test of 3-5-2 electrically.

'3.5-4 Temperature and moisture cycle test: To ascertain stability of the DETECTOR.

Through this final inspection it is confirmed if the assembley as per Section v
has been executed in the right way and the DETECTORS which have passed this
final inspection only are to be shipped as final products.

SECTION 1V 1.0 Estimation of Radiation Dose and Dose Commitment

Explanation and reason why the dose commitment complies to the articcle
32:27 a of the NRC regulations.
1.1 Normal Use
The gamma radiation dose of the model 0IB2 detector is less than 0.0! %remhr at the
25cm distance from the surface of the detector as shown in Section II. Under the
following conditions, the estimation of the extermal radiation dose which occupant in

Lavatory receives in any one year is as follows.
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Conditions ;
1. distance from occupant to ceiling on which the detector installed ; 25cm
2. Occupancy : 3 times/day
3, Occupation timé ; 30 minutes/time
The external radiation dose per year is
0.0154rem/hr) x % (hr/time) x 5(times/day)=13.Zsem/year
From the above result, under normal condition of use it is impossible for anybody to

receive Smrem/year of the dose. Accordingly the dose commitment of the detector
01B2 satisfies the column ] of 32-28

1-2 Normal Disposal

Since the maintenace of the model 0IB2 smoke detector is made only by well trained
professional installers and they are strictly instructed to return any defective detector,
if found, to the address indicated on the labels, every defective detector shall be
returned to the sole Distributor, Nittan Corporation, without fail.

Nittan Corporation conducts necessary periodical training to those of professional
installers who are to be engaged in installation or maintenance.

1-3 Normal Handling

As stated above, the model 0IB2 detector can be separated into two parts of the socket,
and the head containing the radioactive source.

In case of the detector's installation the authorized installer connects the detector lines
from the controlpanel or the self combined alarm device with the socket, which is fixed

on the ceiling by two screws. After fixing the wiring as well as the socket the head is
-locked in the socket. ‘

The external radiation dose which likely be received by the installer is calculated as
below.

The time required to install the detector is considered less than one minute per one
detector as the detector head is relatively easily mounted on the detector socket.

The measured value of the radiation dose on the surface of the detecter is 3.;4rem/h.
Therefore, assuming that the maximum 100 detectors be installed in one construction
site, and the numbers of the installation jobs be 50 in one year, then the external

radiation dose is found to be 29[}..rem/year according to the following calculation.

- 14 -
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3.5 rem/hr

Zominfhr ~ X Umin/pcs) x 100 (pcs/job site)

x 30(jobs/year) =29} .},rem/year.

This satisfies the value stipulated in the column | of 32-28.

1-4 BEstimate of External Radiation Dose During Maintenance

To ensure proper operation of a fire alarm system employing the mode! 0IB2, in

principle the following periodical tests will he made by the authorized maintenance
person.

a) operational test

LAY (AR PR fﬂ!}'i’dw.‘!mn "

h) Functiona) test

e

a)The operational test shall be made at least every three months, In this test, each
detector installed on ceilling shall be operated by introducing actual smoke into the
detector with the specified Smoke Tester which consists of smoke generation section
with the rod attached to reach the detector on ceiling. In this test, then it shall be
confirmed if each tested detector shall operate properly with in ] minute.

The external radiation dose which the maintenance person would likely receive is found
to be 0.37% rem/year according to the following calculation. It is assumed that the
time required to complete one operational test be one and a half minute, the person

engaged in testing stay 25cm directly under the detector to be tested by this person in
one year be 1,000 pieces.

0.015Gsem/year) x -1-6'—3- (hr/pcs) x 1,000(psc/year) = 0.374arem/vear.

bMn principle, the functional test shall be made at least every 6 months. The purpose of
the test is to measure the sensitivity of the detector with the use of Delta V Tester.
The Delta V Tester is a monitoring device which can simulate electricallv similar
condition as gradual smoke entering into the detector in order toA measure the
sensitivity of the detector {(V'). The sensitivity of the detector can be measured by
plugging the detector head into the socket of delta V Tester, which can be done very
easily and requires only one minute.

During the functional test, it shall be confirmed if the measured operating sensitivity
(V) be within that of the range indicated on the label. 1f the measured sensitivity is not

within this range, it shall be returned to Nittan Corporation without disassembling it.

-15 -
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g‘The external radiation dose which the maintenance personal would likely receive during

the functional test is found to be ?Q}remlycar according to the following assumptions
and calculation.

It is assumed that the handling time reguired to complete one function test he 5
minutes, the external radiation dose on the surface of the detector be 3.5 rem/hr from
the measured result and the number of the detectors to be handle in one vear by this
person be 1,000 pieces in totsal,

3.5 ,l/.rem/hr) x _5 {hr/hcs) x 1,000(pcs/vear) = 29)sem/year
60
'From the above, it is concluded that the total external radiation dose which the person
would likely receive as a result of performing Jobs of a), b) amounts to 292 rem/year.
Therefore, the person for maintenance never receives 5 mrem/year of the external
radiation dose. This satisfies the value in the column | offazzzs.

1-5 Warehouse Storage

The external radiatibn dose from the model 0IB2 detector presumably accumulated at
one location during their distribution is found to be less than 5 mrem per vear even
under the extremely worst assumed condition according to the following calculation,
the value of which satisfies the value of table | of§32-28.

10 detectors are packed into a cardboard box, which has the dimentions of 5.5cm
height, 9.5cm width and 22cm length.

The external radiation dose on the surface of this cardboard box containing 10 detectors
was measured by the gamma ray survey-meter.

As a result of measurement, the maximum extermal radiation dose on the surface of
the cardboard box was found to be Jurem/h.

In view of convenience of transportation or storage, the shipping box (46cm x 30cm x
30cm) accommodates 30 cardboard boxes. In that case, each cardboard box was located
to diminish the total external radiation dose, that is, the location of cardboard box was
arranged so as that the surfaces of maximum radiation dose face each other. In this
case, the external radiation dose of shipping box was nearly negligible, O.yrem/h.

The maximum external radiation dose of a person, who is engaged in working in this
warehouse for a year at the rate of 8 hours a day, 5 days a week and 50 weeks a year, is
found to be 0.2 mrem/year according to the following calculation:
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] - . O.Wcmfhr) x 30(weeks/ycar) x S(days/week) x 8fhours/day)
2 0.2 mrem/year
This value satisfies Column ! of§‘52:28

2.0 Internal Radiation Dose Commitment /nder Normal Condition

Internal radiation dose commitment is caused either bv taking the radioactive foil
through mouth or by inhaling it.

2-1 Taking through mouth.

Taking the foil into human body through mouth may happen only when the outer
chamber is taken off, the gate plate is removed and moreover parts of the RI-Holder

are destroyed. And thereafter the removed foil is to be brought into mouth. Such a
series of phenomena never takes place.

2-2 Inhaltion

The internal radiation dose commitment through inhalation can be considered only in

case of fire, and under handling process of detectors or under installed condition it is
absolutely impossible.

3.0 External Radiation Dose Commitment Under Severe condition

3-1 Direct Exfemal Radiation Nose from Foil

As described in 2-1,this never happens practicallv. However, assuming the foil would be
removed by any accident and people would approach it, then the external dose
integrated in 50 years is found to be 6.9 mrem/50 vears which is absolutely small and
safe in comparison with that value specified in Column Il 0f§32:28 as the below-
mentioned calculation indicates.

We take an assumption that a person be exposed continuously for 50 years at the
distance of 25cm from the foil. Since the foil is located about 15mm from the detector
surface, the external radiation dose at the 25cm distance from the foil can be

calculated as below takng into consideration the dose in case of 25cm distance form the
detector surface.
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————2265'55 x 0.015 furem/hr) = O.GGngem/hf-

Accordingly the external dose exposed in 57 vears will he @

0.0!62J(urem/hr) x 24(hr/day) x 365(days/year)
. 50

0;65983 t 4t =6.9 mrem/50 yeares

4.0 Internal radiation Dose Commitment Under severe Condition

-1 Internal Radiation Dose Commitment by inhalation in case of warehouse fire.

As the worst case we consider the dose commitment when a fire breaks out in the
warehouse where 500 units of the detectors are stocked.

According to the attached technical data 2, 0.19% at the heating test assuming a fire, All

of this quantity can be assumed as particles to be possibly inhaled. To calculate

internal radiatior. dose commitment of a person who remains in a fire condition for b

min., it is assumed that the air volume of a standard warehouse is 200,000 ft (5.6 x !O’
cc) and air shall not be exchanged. We calculate the internal radiation dose amount

which an occupant would receive for 5 minutes at fire.

According to the recommendation of ICRP "Reprot of Committee II on Allowable Dose
Amount of Radicactive Radiation in Human Body (1959)", the most critical organ for
inhalation of insoluble radicactive dust particles can be considered to be lung and the
rate fa, at which the inhaled particles reach the critical organ, is 0.12. The air amount
to be inhaled by this person is 107 cc/Shrs according to the same ICRP report. Therefore
in 5 minutes the person would inhale 1.05 x 105 cc of air as below calculation:

?
lgﬁxj‘%-hr=l.05xloscc

In case of storing S00 units of detectors with each radioactive material of 0.74Ci on
average, the following calculation is made:

-18 -




Dose » L 07X 300 1Ci (ix 10°%)
03¢ = 7T5.6 x 108)cc

S,
x {l.o% x 10 )ecc

2.2 % 106 dis 5.7 MeV
. x 0.12 x min -/«Ci X —dis

-6
x (1.6 x 10-O)erps MeV . g.Rad
1,000 g

102 ergs

10 rem (5.26 x 10) min
* RAD ° vear

»

0.693 )
€-338 t dt = 0.04] rem/50 years

°
The situation just described above never takes place actually; however, even in such a
case, the dose commitment satisfies the value specified in Colun 11 ofg32:28

-2 Internal radiation dose commitment due to taking foil into human body at the worst
accldent.

As already described, the installation of the model 0IB2smoke detectors is carried out
by well-educated professional installers.

Therefore, the detectors cannot he sofar destroyed or disassembled so that the
radioactive foil could be swallowed.

Under normal condition cf use, one may attempt to again direct access to the
radioactive foil by removing the detector head from the socket with an intention of
destroving or tampering it. However, the model 0IB2 is connected electricallv with a
control panel to form a fire alarm system and if the detector head should be removed
from its socket a trouble signal shall be sent to the control panel.

Upon receiving such a signal from the detector, the control pane! sends out the trouble
signals by means of audible and/or visible alarms.

As such, the detector is provided completely with a preventive measure against theft

and tampering and, therefore, it is absolutely not possible that any one would swallow
the foil.

Never-the less, assuming the case of swallowing the foil, we get the calculation result
of the dose commitment exposed in 50 years as 1.0 mrem/50 years which is negligible
low in comparison with the value specified in the Column It of§32:28.




The max. activity of the radiation foil in the model 0IR2 detector is O.QJ,Fi/prs. The

foil swallowed through mouth leaks, to gastric juice in the stomach,

This leak can be considered as a leak amount to N/10 HCL liquid according to Section 11,
and it is 0.37%. We assume all of leaked radioactive material would he dissolved into
body fluids. According to the above-mentioned ICRP report, the rate of transferring
from intestine to blood is 10-4.

Furthermore, according to the said ICRP data the rate {2 between the deposited
amount in bones and the amount deposited in the whole body is 0.9.

Under these conditions, the internal dose commitment for bones for 50 years is
calculated as below.

Dose = (0.91) Ci x 0.37 x 10-2 x 10-% x 0.9

(2.2 x 10-6)dis  28.3 Mev  __ |
min/.Ci * dis 7000
(weight of bones)

~b
{1.6 x 10 derg x g.Rad 10rem
Mev 10 ergs ° Rad

S 30
{5.26 x 10 Imin 0.693

year 658

dt

= 1.0 mrem/50 year

4-3 Those values calculated in 4-1 and 4-2 are figures on assumption of such accidents, which

never happen in actuality.

_ Even under those severe conditions, the value do not exceed those values specified in
Column I of §{32:28.

Namely the radioactive foil and its application method in the detector is completely
safe and reliable.
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of{gold or. rold palladiua alloy (94, ~old, 6, palladium) br hot forrins. The retal
layérs now continuously welded aro exte~ded in area by rea-s of a power rolling
mill to pivo the rezuired active ard overall foil areas,

dipe test haged on Eritish Standurd 3513: 1942

A1l wipe tosts carried nut usins 1 ineh diameter discs of hat~an lo, 1 filter
poper moistened with :ituyl Alconol, and alloved to dry befare raugurerant, dipe
tests are carried out in every case o- the act.ve face und tack of stnhe foll und
tie two ¢t edgos. [ressures of filter paper an foil b0-50 pr rs.  ach dise

is placed in a gluss vial wiich is filled with a dioxane/toluers bazed liruid
scintillant, and countad in a lluclear Chica<zo k. 1 lizuid scintiilation counter,
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americium-241.
Solgfttotion stier (o0 i, 620
Sample humber a3 2 3
1. 4ipe test on samples after manufacture  1.42 x 10~" 1.39 x 10‘“ 0.5 x 107
2 ﬁent and thermal shock tesots
(a) ipe test before heating 1.52 x 107* 1.39 x 107" 0.45 x 107
Wipe test after heating to 760°C 0.65 x 10-h 0.46 x 10-“ 1.53 x 10~ ;
Uipe test after immersion in linsuid A 4 . E
nitrogen (-195.84°C) 0.69 x 10 0.51 x 10 0.95 x 10
(b) Uipe test before heating 0.52 x 107" 0.17 x 10" 0.5% x 10” ¥
“ipe test after heating to 815°C 0.15 x 10-4 0.47 x 10-“ 0.05 x 10 §
#ife ‘test after imcersion in licuid -4 §
nitrogen (-195.349C) 0.5% x 10 NIL 0.49 x 107 ¢
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i)after 24 hrs
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i1)
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after 24 hrs
after 48 hrs

after 72 hrs
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33 x 10'“

NIL

5.2 x 10‘“

8.1 x 16-%

33 x 10-“

RIL
NIL

S.b x 10-#

£

4,33 <« 207"

PR
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4
4
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3,03 x 107
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4
L
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wIL
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N

N
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-
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i
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i
1.02 x 10

32 x 10’“
NIL

3.9 x 10‘1+

S.h x 10-4

23 % 10'4
NIL

0.9 x 10‘1+

9.0 x 10~
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after {uitial wipe test on foil, t.e ball wa3s droned
foils rounted on 50:1d Yruss base,

frec fall 1 motrse.,
five times on to tiw

Initial wipe test

Zace of 3 zamples,

iipe test after Tat impact on

foil face

Vipe test aftor 2nd impact on

foil face

Wipe test after 3rd icpact on

foll fuce

Wipe test after 4th impact on

foil face

Uipe teat after 5th impact on

foil face

Vigual irspection showed that all sarples had mechanical darage in the form of

1.04 x 10-“

0.91 x 10’“

0.37 x 10-“

0.03 x 10‘“

0.25 x 10.“

0.30 x 10‘“

indentations about 5 mn diameter and 2 mm deep.

motal breakdown.

Drop Test:

Foil samples mounted centrally in aluminium alloy case, 34.2 mm x 24.95 mn

HIL

0.66 x 10‘“

0.03 x 10‘“

0.18 x 10'“

0.45 x 10'“

0.60 x 10'“

Ho evidence of covering

2.33 x 307

0.11 x 10°
0.%1 x 107
0.49 x 10°
0.65 x 10°

0.47 x 107

x 7.7 mm).. The case was dropped five times with each sample t-urouprh a vertic
height of 1 metre in free fall on to a solid brass base. ;
Initial wipe test 1.2 x 10~ 0.13 x 10~ 0.07 x 10" E
Wipe test after 1st drop 0.51 x 10‘“ 0.4 x 10-“ 1.03 x 107 {
Vipe test after 2nd drop 0.03 % 107" 0.36 x 10~ 1.2 x 107 %
vipe test after 3rd drop 0.7 x 107 0.67 x 107 1.2 x 10” 1
vipe test after &th drop 0.03 x 10'“ 0.21 x 10-& 1.1 x 50—:5
dipe test after 5th drop 0.57 x 10’“ 0.59 x 10”“ 0.13 x 5 :
{




Foil Tyze flre fica enld ociamie e Ayer
WILLVE a0y
Sample lumber L i s 3
1. #ipe tust on samples after marufuciure 0.59 x 10-“ 0.57 « 10'“ 3.h2 x 107
2. Heat and thercal shock tes:is
(a) Zipe test before lLeating 0.59 x 10-“ 0.57 x o~ 0.L2 x 6™
- - -t
sipe test after heating to 260°C 1.% x 10 : 0.k x 1C o 0.62 x 10
«ipe test aflter izmrersion in liquid -4 -4 N
nitrogen (-195.84°C 0.56 x 10 0.64 x 10 0.4 x 10
- - =L
(b) dipe test before heoting 0.04 x 10 N 0.97 x 10 b 0.€0 x 10
- R - -1 B
Jipe test after heating to 815°C 0.58 x 10 4 0.53' x 10 4 1.2 x 10 .
Jipe test after immersion in liguid -l 4 L
nitrogen (-195,84°C) 0.3 x 10 0.26 x 10 0.26 x 10” §
3+ Immersion tests
(a) #pe tests as Test 1 on three " -4 _
control samples 0.59 x 10 0.57 x 10 0.42 x 10
(b) After 5 hours imnersion in water
at room temperature
i)4ipe test before imuersion 0.49 x 10’“ 0.61 x 107"
LIS - -
ii)Activity leached ocut 18.9 x 10 N 15,2 x 10 4
iii)iipe test after immersion 1.45 x 10‘“ 1.52 % 10““
(c) after 1 krs immersion in boiling
water. Temp 53°C at 740 ma lig
<& - !
i)dipe test before immersion 0.045 x 10 & 1.53 x 10 b 1.48 x 10
iidictivity leached out 10.1 x 10~ 3.03 x 10‘“ 7.3 x 10‘4
R . . -4 -4 -t
iii)Jipe test after im:ersion 0.65 x 10 5.0 x 10 1.77 x 10

(8) ifter 5 ars imcersion in methyl-ethyl

ketone
i)lipe test before imrersion
ii)ictivity leachied out

iii)Jipe test after imrersion

2.16 x 10-k

0.015 x 10~

2.17 x 10'“

L

0.43 x 10‘“

0.25 x 10‘“

4.59 x 10"

2.31 x 10

0.12 x 30

3.36 x 107




Joil type

Snwmple llunber

(e) In this teat colutions were me

i

.Sured

itire fire =314 a.vep, -

acstivey ! sar

4

to determine ¢:e azericium-241 extracted

dur’ng ierersion.
Acetone i) after
ii) afe.-
i1i) afer
iv) after
Trichloroethnne. i)
ii)

1ii)

iv)

Perchloroethane i)
ii)

1ii)

iv)

2% hr-

43 hrs

72 hrs

163 hrs
after 24 nrs
after 48 hrs
after 72 nrs
after 168 hrs
after 24 hrs
after 48 hrs
after 72 hrs

after 158 nrs

30 x 10'“

MIL
4

A

5.7 x 10~

3.5 x 107

27 x 10'“

NIL

0.52 x 10‘“

7.0 x 10‘“

5 x 10“4

NIL
A

4

3.7 x 10~
5.2 x 10~

2

=1y
L.5 x 10
LIl

5.2 x 16"

5.3 x T

27 x 10-“
NIL

NIL

4.95 x 10‘“

28 x-10-k
NIL

4.2 x 10-4

10.0 x 10'“

I
-

3.7 x 10”

5.3 % 10‘“

4
L

26 x 10~
33 x 10°

re
LY

%6 x 10"!’
ég x 10'“

12 x 10‘“

3.6 x 10‘“

5.4 x 10-#

Impact test:

LIS
Steel ball diameter
free fall 1 metre.

five times on to the

Initial wipe test

Uipe test after 1st
foll face

Uipe test after 2nd
foil face

4ipe test after 3rd
foil face

vWipe test after 4th
foil face

Jipe test after Sth
foil face

.

Visual inspection showed t
of indentations ahout S mn

_ metal breakdown.

impact on

impact on

impact on

impact on

impact on

0.63 x 10’“

3.9 x 10’“

3.3 x 10‘“

0.05 x TO-Q

0.01 x 10‘“

0.79 x 10‘“

hat all samples had mec
diazeter and 2 mnm deep

1.27 x 10’“

0.55 x 10

0.50 x 0

0.20 x 10

0.20 x 10‘“

0.57 x 10‘1I

12.7 zm, weight 3.3 gm, dropped through vertical height ir -
After initial wipe test on foil, ¢t

face of 3 samples.

he ball was dropped 4
Foils mounted on solid brass base,

L
0.56 x 107 L

A

1.2 x 10°
0.61 x 10-4 :
0.54 x 10‘“

0.50 x 10‘“

0.22 x 10’“

hanical dasage in the form

No evidance of cevering



Foi1l type

o Pure fine wcld coverirc over
‘e active laver
* Sample Humbci & S ]
4, 11) Drop test:
Yoil asamples moun%ed centrally in aluminium alloy case, 34.2 mm x 24.55 =m
x 7.7 ma. The case was dropned five times with each sample through a
vertical height of 1 netre in free fall on to a solid srass tase.
Initial wipe test 19.3 x 10 7.9 x 10 0.65 x 10 i
Wipe test after 1st drop 9.1 x 107" 0.64 x 10~ 0.60 x 107
dipe test after 2nd drep 5.0 x 107" 0.21 x 10-& 0.60 x 10°
- - .
Yipe teat after 3rd drop 7.0 x 10 “ 0.10 x 10 b 1.0 x 10
- - G
Wipe test after uth drop 6.8 x 10 4 0.42 x 10 b 0.57 x ¢ =
- - s
Wipe test after 5th drop 1.53 x 10 b 2.7 x 10 b 0.05 x 10

5. Abrasion Test / Repeated Yipe Test

Two foils samples, one with gold front covering and one with gold/palladium
alloy front covering, were subjected to repeated wipe tests. FXach wipe test
recorded was carried out as described earlier under "Wipe Tost", excepting that
it was repeated five times with the same filter paper and on the whole alpha emitting
surface only. Total activity removed from sanple with pold front ‘covering .

4,48 x 105 pc in 122 wipe tests (five wipes each). Total activity rcmoved from
sample with gold/palladium alloy front covering 5.63 x 10=> pe in 122 wipe tests
(five wipes each). o

és

The graph shows total activity removed; the increasing percentage being
achieved by the addition of each wiped amount. No detectable activity was found
on the last 20 wipe tests, representing 100 wipes across the surface of the foil
for the sample with the zold front covering and ~ 2.25 x 10~k pc for the sample

with the gold/palladium alloy front covering. 4

The total iotivity removed by 610 wipes is ~ T of the total activity
of samplea in each test. 6 x 10 ‘

Production Control

(a) Visual inspection. All production i3 inspected visually for surface dazage
in the active area. Careful inspection with a low power microscope is
carried out on samples from each production run.

(b)  An autoradiograph is carried out on all production foils by placing them in
contuct with single weight bromide paper for a pre-determined time before
exposed film is developed and fixed. Distribution of activity and dimersions
arc carefully examined. '

(¢) Dust sampling usinz a continuous zirflow saapler is performed in the vicinity
of the manufacturing cquipment during all production. Toil storage areas
are similarly conitored.

(d) Five samples of 2.5 cm= lenzth are taken from cach 50 m production batch and
subjected to the tests 1, 2 and 3 above to cnsure uniform integrity of produc:

Ve
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Technical Data - 2

+ .A

ettt of Anerdcium-201 A3 roile

. .

Tosut Sa a3 ry .

Sumples of foil type int 2 1 cm lonz, uctive widta 12.5 zm, ovorall
width ‘20 rus, coatluinisg 160 1.4 americiwia-iv1, .

"Inttiul Jumersion Tert: < 0.005 uct extructod durir;g 186 hours 1n.n«;r:.i.on. test,
Kipe Trat: < 0.00% 431

COROG TN TESTILG

Test 1, Sul hupe dioyxide teai

Bamples were exposed for 5 cays to moist air containing 1% SO,.
1msursion test - < 0.2 uli extracted. -
uipo tost - < 0,005 ‘lc1.

2+ Hydroren ehloride inu= -

Samples were ox;o#ed £ 15 dsys 1o dry sir cox:;;ining 1 &g HCL gna/litre.
dinrersion test ~ < 0.0UY uCi extrosted,
Wipe test = < 0,002 u¥i. .

%« Ammonia test

R - . .
Samples were exposed ror 15 days to dry air contuining 10 mz iv'dB gus/litre.
imrersion test - < 0.CO2 2uC1 extracted.
‘Jipe test = < 0,002 uCi, .

HEATG T':L'S’.E

e Susples were muintuireu wt 0% for 10 simuses und then repidly cooled
by imsersion in wot.r, Tais was curried out 20 tices on euch sample.
Juicersion tout - < 0.00Y% uli catrac:ed,

2, Scrples were rainteined ut 1205°0 for onyv nour and taea rupidly coolud
by fusersion ia wutes, 7
Imuwralon test - < 0.015 uCi extracted, !
Vipe test - < 0.2 roi. *

e s g



THORN Automated Systems Inc
Corporate Offices
835 Sharon Drive
_ Westlake, Ohio 44145
. (216) 871-9900
FAX (216) 871-8320

AFFIDAVIT

ini, Vice President Manufacturing Operations, on behalf of
THORN Automated Systems, Inc. have read and understand all commitments
made in the named supporting documents in Nittan Corporation’s registration
documents NR-481-D-101-E and NR-481-D-102-E and agree on behalf of THORN
Automated Systems, Inc. to be legally bound by all statements and representations

both express and implied made by Nittan Systems, Inc. in said registrations.

E. Joseph Martini

Cootasd D Do

- FHORN Automated Systems, Inc.
Vice President Manufacturing Operations

State of Ohio
County of Cuyahoga

On the day of 13th March 1992 before me came E. Joseph Martini , of THORN Automatec
Systems, Inc. who executed the foregoing and acknowledged that he executed the same.

y Commission expires 12/14/92

fectung : .
BN THORN Autocall

life safety systems

Arrackment Ao



SECTION THREE

CONTENTS:

1. Copy of current license 34-23772-02E Amendment No. 02

2. Application

3. Attachment E1 — Copy of Registry for Amersham dated October 26, 1979
4. Attaqhment E2 — Amersham Data Sheet 11262

5; Attachment E3 - Detail drawings and bill of materials for 6121 and 9121
6. Attachment E4 — Amersham Data Sheet 11247

7. Attachment E5 — Copies of point of sale labels

8. Attachment E6 — Loss Prevention Certification Board Test Reports

9. Attachment E7 - Copies of ISO 9001 Registrations

10. Attachment E8 — Procedures
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NRC FORM 374 PAGE 1 oF 2 PAGES

3 MATERIALS LICENSE Amendment No. 02

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Tidle 10.
Code of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70, and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to reccive, acquire, possess, and transfer byproduct, source, and special
nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material
to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations and orders of the Nuclear
Regulatory Commission now or hereafter in effect and to any conditions specified below.

Licensee
In accordance with letter dated

April 9, 1992
1. Thorn Automated Systems, Inc. 3. License number 34-23772-02E is amended in
its entirety to read as follows:

2. 835 Sharen Drive

Westlake, Ohio 44145 4. Expiration date October 31, 1995

‘ : . 5. Docketor - .
Reference No. ~~ . 030-31616
6. Byproduct, source, and/or - 7. Chemical and/or physical . 8. Maximum amount that licensee
special nuclear material o form : may possess at any one time
under this license
A. Americium 241 'A. Foil sources in smoke A. (Not applicable
' ‘ detection devices See Condition 10)

(Amersham Model AMM10O1H,
AmetshaNMUSk AMM-1001)

Bl 9. Authorized Use

Pursuant to Section 32.26, 10 CFR Part 32, the licensee is authorized to distribute
industrial type smoke detector devices as specified in Condition 10, to persons exempt
from the requirements for a license pursuant to Section 30.20, 10 CFR Part 30, or
equivalent provisions of the regulations of any Agreement State.

CONDITIONS:

Bl 10. The following smoke detector devices may be distributed pursuant to this license

provided the amount of Americium 241 contained in the device does not exceed the
amounts specified in the following table:

Device Model Maximum Quantity per Device
MF Series 1.0 microcurie
018 (P/N PUS0O 2000-1 1.0 microcurie
and P/N PUS0 41000-1) :
. NID 58 1.0 microcurie
NID 68 AS Series 1.0 microcurie

Y 11. This license does not authorize possession or use of licensed material.

'12. The licensee is only.éhthorfzed to distribute from its facility located at
835 Sharon Drive, Westlake, Ohio. |

P—
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= NR; Form 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE. 2 oF 2 PAGES |

; . (3-04) License number
MATERIALS LICENSE 34-23772-02E "

Dockst or Reference numbsz 1 -

' . , Amendment No. 02 :

CONDITIONS

(continued)

13. The licensee shall file periodic reports as specified in Section 32.29(c),
10 CFR Part 32.

14. The licensee shall perform tests for leakage and/or contamination in accordance with
procedures described in letter dated September 28, 1990. The test shall be capable

of detecting the presence of 0.005 wicracugie-af radioactive material on the test
sample. If the test reveals the iprésence’ of 0:009 wmicrocurie or more of removable '
contamination, the detector Jot~shall not be transferped without additional i
evaluation, the manufactuief should be informed of t d{p;u]ts and further sampling |
be performed in order te’characterize the problem. In ual detectors shall not beI

transferred if furthec=test1ng reveals the presence of 0:06 microcurie or more of
removable contam1nat1on-;-\ ‘ -

T F : ‘z-‘

15. Except as spec1f1ca$1y prov1ded otherwise by this, Eg’ahse, the licensee shall
distribute licensed material:descri bed;jﬁaCond1§5$§;10 of this.license in accordance

with the statements, represept&t}o s, and proéeduyes contained~in the documents,

including any enclesures, 1}st‘v helowa, The Nud@gan-kegu1atonr Commission's

N regulations sha1}»govern ‘unlessith *sfafemengggﬁgggfesentat1oﬁE’ and procedures in

Cd the licenseee's app]xcatrnp'and t B5 qgware.more:testrfﬁi1ve than the

regulations. s 2 K
*H, < dﬂr:;_ - it —
A. Application dated Marc5?24, 199 ,i:“

B. Letters dated October 25 1989 May 31 19 ?3ﬁ1y 2Q ;1990; August 9, 1990;
September 28, 1990,,0ctober 1, 19905 and October 2 1990

C. Letters dated Novembe;:as 1989; October 10, 199f\‘March 13, 1992;
March 30, 1992; and Aprﬂ 19% :& ‘ﬁ -ﬁ
D. Letter dated April 9, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

DATE: APR 15 1992 BY: ”’"‘(‘Z
Michael A. Lamastra -

Medical, Academic, and Commerc1al
Use Safety Branch - :

Division of Industr1a1 and
Medical Nuclear Safety, NMSS

Washington, D.C. 20555




g~

paUL MELLOR PAGE 19

65{'26”‘199%.4 11.,:...36.. - ._assaun e MO Y 1 AN F Ut I b (T (DT 22NG . S L

o e

REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

(Corrected Cop?)

NO.: WR136S174V - DATE:  October 26, 197§ " PAGE 1 OF &
SEALED SOURCE TYPE:  Foil Source )

MODEL: AMM1001, AMMIOOIM

MANUFACTURER/DISTRIBUTOR: Amersham Corporation
2636 S. Clearbrook Orive

Arlington Heights, IL 60005

MANUFACTURER/DISTRIBUTOR:

1SOTOPE: Americium-241 MAXIMUM ACTIVITY: 50 '%¢¥°?¥rig. per square cm
of fo .

LEAK ‘TEST FREQUENCY:

PRINCIPAL USE: Ion Generators, Smoke Detectors
CUSTOM SQURCE: _YES _X_NO

Arracumevr E!
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RESISTRY OF RADICACTIVE SEALED SOURCES AnD DEYVICES
SAFETY EVALLATION OF SZALED SOURCE

NO.: ‘R1365174U DATE:  October 26, 197§ . PAGE 2 OF &
SEALET SOURCE TYPE: Foil Source
DESCRIPTION:

The Model AMM 1001 sealed source consists of americium oxide uniformly distributed
and sintered in a pure gold matrix which is further contained between a backing of
gold coated pure silver and a front covering of either gold or gold-pslladium alloy
and fabricated by hot forging methods. The continuously welded metal layers are
rolled to that the minimum thickness of the layers are:

gold-palladium alloy 0.0015 mm
americium oxfde plus gold 0.0001 mm
gold 0.0001 mm
substrate 0.20 mm

Sub-division of the rolled foil 1s accomplished by cutting or punching into discs
of 5 mm diameter or strips of say 2 mm x 10 mm diameter. At the activity loading
specified above, there is no loose or wipable contamination sbove the wipe test
1imit of 0.005 microcuries.

The Mode! AMM 1001H mounted sealed source consists of a sized foil mounted in a “T"
shapea standard holder constructed of tin plated brass. Lips of the source holder
are rolled over the edge of the foil so the cut edges of the foil are nct exposed.
The larger diameter of the holder is approximately 5 mm and the length is
spproximately 6 mm, The useful 1ife is 20 years.

LABEL:NG:

tleither the foils nor mounts are labeled. This evcluatfon doas not describe
possible A/S foil sources distributed under other model designations nor scurces
previously afstributed under “AMM° ‘designaticn.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR136S174U " DATE:  October 26, 1979 _ PAGE 3 OF 4
SEALED SOURCE TYPE:  Foil Source

DIAGRAM:

A+ Cevar layers
B-Actve Layer ——
C- Backing Layer—
D- Subgtrate—

E.- Back Cover Lay Section of aclive area
i A ¢y Palladium 0,002 mm
e, T iy Cold v § 0002 mm’

B~ Amngrrcium Oxidgp&.{.taod WG:OO?:mw L
C= Coldvr 000! mm ‘

D= 020~-0,28 mm

€ =Caold - < Gool mm

PROTOTYPE TESTING:

Prototype Model AMM 1001 blanked sealed sources and Model AMM 1001H mounted sources
have been tested to conditions described by USASI standard NS.10-1968 and
respective classiftcations of (54545 and (44444 have been demonstrated. Results

of wipe tests of the tested fofls were acceptable to less than 0.005 microcuries.
In agd:tion, AMM 1001 samples have successfully passed “specfal form" testing
conditions.

- Mode! AMM 1001 foils have experienced the following additional tests:

1. Irmersion in water of prototype foils for 3 weeks at room tamperstuyre: less
than 0.001 microcurie per foil loaded at maximum activity was found in the
water.

2. Immarsion in 0.1 N hydrochloric acid for 24 hours at room temperature: less
than 0.004 microcurie activity was leached out. ¢

3. Foils were subjected to tests in moist afr, dry afr, sulfur dioxide fumes,
 hydroch'oric acid fumes, ammonia vapor, to repetitive wipe tests (5000X) and
walding tests: less than 0.005 microcurie wipable contamination was found.
Shelf-1ife tests of foils with 50 micrecuries/cm? loading show no deleterious
aging effects after § years.
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i
AEGISTRY 17 RACICACTIVE SEALZD SOURCES AMD DEVICES
SAFETY SVALUATION OF SEALED SOURCE
HC.: NR13E5174y ATE:  October 26, 1979 PAGE 4 OF 4
StALED SOUXCE TYPE: f211 Source

PROTOTYPE TSSTING (CONT'D!:

Foils and —cunted foils have been subjected to ozone at 0.75 ppm for a period of 60
days and sait spray for 16 days without de1etgrious results.

QUALITY ASSURANCE AND CONTROL:

Not less tran 10 percent o7 the Model AMM 1001H sources are checked by gamma
counting tc ensure that the activity in each fofl is within specified limits. Each
product s visually inspected to check that the rolled-over edge s satisfactory
and that the alpha emftting surface is free from surface defects. Each source is
wipe tested to an acceptance limit of 0.005 microcuries,

In addition <o the above, sach Model AMM 1001 foil is checked by alpha sbectrometry
to determine the adequacy of the gold cover. ' ,

REFERENCES:
Date Jctober 26, 1979 Reviewed By /8/
Joseph M. Srown, or.

Cate Qctodber 26, 1979 Concurrence /s/
arl &. Wright

ISSUIHG AGENCY:

U.S. Nuclear Regulitory Cormission

It



