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: s UNITED STATES
-l.:«jf - NUCLEAR REGULATORY COMMISSION

&AWé/// 4 WASHINGTON, D.C 2058550001

e TT . June 16, 1998

Dr. Robert Dudley

Technical Manager

Apollo Fire Detectors Limited
36 Brookside Road

Havant, Hampshire, PO9 1JR
England

Dear Dr. Dudley:

This letter is in response to your application dated May 14, 1998, requesting amendment to the
license numbers 21-23805-01 and 21-23805-02E Your application was forwarded to the sealed
source and device safety review. During the process >f safety review, we found that the
following should be noted:

1. The Amersham International Mode! No. AMM-1001 was already included in the
NR-0160-D-101-E, dated January 22, 1997 s0 no action is needed.

2. The Discovery ionization smoke detector is new product and you want this device
approval. In that case, you have to submit the necessary information in pursuant to
10 CFR 32.26. Enclosed is the NUREG-1556, Vol. 3, “Consolidated Guidance Abou*
Materials Licenses " for your reference

3 The manufacturer address is different in the registration certificate of NR-0160-D-101-E,
dated January 22, 1997 If you moved, please request the amendment to reflect this
change

We will hold any further review until you provide the requested information. If you have any
questions, please contact me at (301) 4*5-5787 or Mr. Steven Baggett at (301) 415-7273

Sincerely,

A

Seung J. Le# Mechanical Engineer
Materials Safety Branch
Division o' Industrial and
Medical Nuclear Safety
Office of Nuclear Material Safety
and Safeguards

cc: SKimberiey, LFDCB
Afrkwood: MSB
Tb Canprpicc )
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FIRE DETECTORS UMITED

s G
D30-3267%
Mr Steve Baggett
United States Nuclear Regulatory Commussion
11555 Rockville Pike

Rockville MD 20852
United States of America

Dear Mr Baggett

I would like to advise you of amendments to our products and purchasing procedures as they
will impact upon the licenses that we have with the NRC.

At this time the licenses that we have for our ionisation smoke detectors allow us to use the
alpha emitting Americium 241 foil supphed by the company NRD. We now wish to include
the equivalent Americium 241 foil manufactured by Amersham International on our licenses.
The foil manufactured by Amersham International 1s the Model No AMM 1001, a copy of
the relevant documentation is enclosed.

{n addition to the use of this foil in our smoke detectors, Amersham will supply Apollo with
ihc foil fitted into the foil holder assembly. A copy of the Apollo engineering drawing
humber 43785-069/070 that describes the foil fitted into the foil holder 1s enclosed. This is a
tleparture from our normal practice which has been to buy in the radioactive foil and to fit it
into the foil holder here at Apollo. All of the assemblies that we build up are then 100% wipe
{ested. Could you advise me if the wipe testing procedure that we use in house will change
When we buy in a complete foil holder assembly. Amersham will supply a Declaration of
Uonformity that states that they have carried out 100% wipe testing on the foil holder
hssemblies.

Apollo has also developed a new product called the Discovery ionisation smoke detector and
we would like to have this product added to our licenses. I enclose copies of the test reports
generated by the National Radiological Protection Board that contain the results of the work
that they have carried out. The tests undertaken by the NRPB were made on samples of this
detector fitted with both the Amersham and the NRD fouls.

This detector will be marketed in the United States using the part number 58000-550 instead
of the part number 58000-500 that is called up on the NRPB reports. There will not be any
mechanical changes made to the product and the radiological components will remain

unchanged.
HALMA

ﬁ};;g\ (,,.) & GROUP
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apollc

WE DETECTORS LMITED

0O

o

The final amendment that I wish to make to Apollo’s licenses is to add another company to
our list of OEM badged customers. This company is Firecom Inc of Woodside NY. The
details of the Apollo and Firecom product designations are listed below;

Apollo Part Numbder Description Firecom Part Number
55000-250 S60A lon smoke F600-250
55000-550 XP95A lon smoke F9U0-550

As with all of the previous badging exercises that we have carried out, we will ensure that
the NRC license number is on the label fitted to the smoke detector.

This process 1s becoming a problem for Apollo as a high volume manufacturer of 1onisation
smoke detectors. To be able to develop our business we must expand our market position and
one way that we do this is to labe’ our detectors with our customers names and part numbers.
It 1s a condition of our licenses that the NRC 1s advised of any badging that is done for our
customers. This becomes expensive and time consuming as 1t requires undergoing a license
amendment procedure.

Is there any alternative process that we can use to badge detectors for our customers that does
not require submutting details for a hicense amendment to the NRC and at the same time
enables Apollo to retain its hcenses? Could we use a procedure that enables us to advise the
NRC of all of the details of OEM badging operations just once a year, maybe prior to the
licenses being renewed. That way all of this type of license amendment could be tackled in
one go and will keep down our costs.

Could I ask that you consider this proposal and also come back to me with some ideas of
your own that could help us.

Yours sincerely

' /
’ )
Dr Robert Du [cy

Technical Manager
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NUCLEAR REGULATORY COMMISSION
WASHINCTON, D. ¢, 20865

'. ' UNITED STATES APR 17 1975 |

APR 15 1975

Azersham/Searle Corporation

ATTN: Mr. Fred Andrevs

2636 8. Clearbrook Drive
Arlington Heights, Illinois 6000

Gentlemen:

We have evaluated information contained in Amersham/Searle Corporation
(A/8) submittals dated November 4, 1974, November 8, 1974 and March 10,
1974 concerning Model AMM 1001 foils and Model AMM 1001H standard
mounted folls for use in smoke detectors. Both models have been
accepted for licensing purposes.

Reference to these sources should utilize the above model dlligp&-
tions without modification.

Sincerely,

)%n W. Shupe :

Materials Branch
Divieion of Materials and Fuel
Cycle Facility Licensing



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

(Corrected Copy)

NC.: NR136S174y DATE: Octoder 26, 1975 PAGE 1| QF 4
ED SOURCE TYPE: Foil Source

MODEL: AMMIOOI, AMM1001N

MANQPACTURER‘Q}§TRI!QTQN: Amersnam Corporstion

¢636 S. Clearbrock Drive
Arlington Hefghts, IL 60005

MANUFACTURER/D1STRIBUTOR:

1SOTOPE: Americium-24) MAXIMUM ACTIVITY: 80 .}gsofrrigg per sauare cm
of 10 :

LEAK TEST FREQUENCY:

PRINCIPAL USE: Ion Ganerators, Smoke Detectars

CUSTOM SQURCE g B R



REGISTRY OF RADI0ACTIVE SEALES SOURCES AND DEVICES
SAFETY EVALLATION OF SEALED SOURCE

NO.: MRI26S1761

L= J
b
-4

E: October 26, 1975 FAGE 2 OF 4
SEALED ;00&;‘ TYPE: Foil Source

OE§;R;PTXQN:

The Model AMM 1001 sealed source consists of americium oxide uniformly aistributec
ang sintered 1n a pure gold matrix which 1s further contained between s backing of
ge'd coated pure stlver and s front covering of either gold or gold-pallagtum alley
4ng fabricated by hot forging methods. The continuously welded meta’ layars are
rolles 5o that the minimum thickness of the layers greg:

gold-palladium alloy 0.0015 mm
imerictum oxide plus gold 0.0001 mm
gold 0.0001 mm
sudstrate 0.20 mm

Sub-dfvisien of the rolled foil g dceomplished by cutting or punching into dfscs
of § mm diameter or strips of $ay 2 mm x 10 mm cfameter. At the activity loading

specifiee adove, there 15 no 10088 or wipadle contamination sbove the wipe test
Timit of 0.008 microcuries,

The Mode! AMM 1001M mounted seales source consists of a sized fofl mounted in a “T
shapeg stancard holder constructed of tin plated drass, Lips of the source holger
dre rollec over the edge of the foi' so the eut edges ¢ tng foil are not exposed.
The Targer dfameter of the holder i toproximately § mm ang the Tangtn s
spproximately § mm, The useful 11fs 15 20 years,

ABEL ING:
Neither the fo11s nor mounts are Tabeled. This evaludtion does not describe

possidle A/S fo1) sources distriduted under other mode! designatiens nor sources
previcusly cistributed under “AMMY designation,
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REGISTRY OF RADIQACTIVE SEALED SOVRCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

M0.: NR13ES174y DATE: October 26, 1§73 PAGE 3 OF 4
ED RCE TYPE: Fo!l Source
DIAQw:

A+ Covar Layers
M- Actue Layer
C- Backing Layer
D= Subglrale—

g

E - Back Cover Lay Section of acliye area

¢ e Polladium—~¢,002 mm |

o . ) CAd v~ G0t mm’ o

MEE N 2?»!3#:‘1% aﬂldgpfu..taod 00 2mm v
C= Ckdv c 00/ mm * X
D= 020 ~0,2%5 mm
E ~Cold » ¢ Gool mm

PROTOTYPE I!iT;NQ:

Prototype Mode! AMM 1001 blanked sealed sources and Moacel AMM 1001H mounted sources
have been tested 0 conditions described by USASI standard NS.10-1568 anc
respective classifications of (54545 and (44444 have beer demongstrated, Results

of wipe tests of the tested fofls ware acceptadle to less than 0.00% microcuries.
In agc;twon. AMM 100! samples have successfully passed “spocial form’ testing
conditions,

Model AMM 1001 foils have experienced the following adaitiont! tests:

1, Irmersion in water of prototype foils for 3 weeks at room temperature: less
than 0.001 microcurie per foi1 loaded at maximum dctivity was foune 1n the
water,

2. Immarsgion 1n 0.1 X hydrochioric acid for 24 hours 4t room temperature: less
than 0,004 microcurfe activity was leached out.

(

3. Foils were subjected to tests 1n moist air, dry afr, sulfur dioxice fumes,
hydrochloric acid fumes, ammonia vapor, to repetitive wipe tests (5000X) ana
wold1n? tests: less than 0,005 microcurie wipable contaminasion was found.
Shelf-T1fe tests of foils with 50 microcuries/cmt loading show no deleterious
aging effects after 6 years.



REGISTRY

SAFE

RALI0ACTIVE SEALED SCURCES AnD DEvICES
TY EVALUATION OF SEALED SOURCS

L8.: NRI2ES174y CATE: Octader 26, 1575

SEALEQ SQURCE TYPE: fotl Source

P80TOTYPE "ESTING (CONT'D!:

PAGE 4 QF &

Foils and =ounted foils have been subjected to ozone 2t 0.78 ppm for & periog of 60
deys end salt spray for 16 days without deleterious results.

QUALITY A:Sg“NSE ANG CONTROL:

NOT Tass tran 10 percent of the Mode] AMM 100K sources are checked by ?amma
counting tc ensure that the activity tn each fo1l g within specified 1imits. Each
product fs visually inspected to check that the rolled.over eage s satisfactory
and that the alpha emitting surface 1s free from surface dafects, Each source ¢
wipe tested to an ecceptance limit of 0.008 microcuries,

In addition %o the Abovae, esch Model AMM 1001 ¢

e11 is checked by aipha stecTrometry
1o determing the aQeQuacy of the g0'd cover, ,

REF§R§NCE§:
Qate Jctodber 26, 1979 Reviewed By /$/
vOSEDh M, Srown, oF,
Date 2ctoder 26, 1979 Con¢urrence /8/
arl &, Wright
! NG AGEMCY!

V.S, Nuciear Regulatory Commission



SPS No. 194
Issue No. 1
Page 10§
AM RSHAM INTERNATIONAL
BADIATION SQURCES
(SPS)
Americium-241 Foil, Single Sided Discs
Prepared by: B S Fisher ¢ Date: 23 July 1991

Approved by: Production / ;u g Date: 2« -4 129 /
;s Sevw Date: u—fw(‘ 149/

QA Manager

Scope

This is a specification for Am-241 alpha foil, Smm diameter discs, 0.9 microcuries with the
following product code AMMKS039.

This document consists of 5 pages and the 3 drawiiigs listed in Section 2.

Customer Approval

NAME: Ig o pﬂVNE

TITLE:
TME Tecpmicac DIRECTOR
COMPANY:  Apollo Manufagidping Limited

SIGNATURE: t? /ﬁ\bg
— léj«,& 199/

Q.C.
AUTHENTICATED

—



1. Details of Active Contents
Radionuclide:

Nuclear data:

Major radiations:

Activity:

Form:

Radionuclidic purity:
2. Details of Foil Construction

Drawings:

SPS No. 194
Issue No. 1
Page 2 of 5

Americium-241 (Am-241)
Half life 433 years

Alpha plus 60 keV gamma.
12-22 keV X-rays.

See list attached
See drawing No. 3A 10756/S

Normal QC specification

3A 10756/S
3A 10757/S

SS/SK/1927

3A drawings referenced above indicate the general construction of foil strip
and discs. These drawings are cited on ANSI, ISO and SFC documents.

Detailed specifications for individual source types is provided by SS/SK/1927
in conjunction with the attached specification sheet.




Reference:

2.1 Material Specification (Figure 1)
C) Backing material

D) Interface layer
E) Active matrix
F) Face material
2.2 External Dimensions
B) Thickness (figure1)
J)  Diameter (figure 3)
A) Burr (figuret)
K) Flatness (figure 4)
2.3 Einish (Figure 4)
M) Active surface
L) Back surface

N) Cutting direction

2.4 Radioactivity

Active content:

Emission:

H) Peak Alpha Energy
(figure 2)

G) Peak Width (figure 2)

Drawing SS/SK/1927

SPS No. 194
Issue iNo. 1
Page 3 of 5

Silver 0.15-0.25 mm.
Gold/Palladium alloy approx. 1um.
Americium oxide/gold approx. 1um.

Gold palladium alloy approx. 2um.

0.15-0.25mm.
Smm +0, -0.02mm.
0.05mm.

0.05mm.

Freee from obvious blemishes.

Not critical.

Punched through back so that any burr
is on silver surface.

0.9uCi + 10%.
Measured on crystal (photomultiplier)
detector against 0.9uCi to a 1% AQL.

Checked at foil stage, before blanking,
on air ionisation chamber against
Q1742 standard.

4.5 MeV + 10%.

> 0.8 MeV.



SPS No. 194
Issue No. 1
Page 4 of 5

Wipe tests carried out using lint free tissue pieces.

In line with divisional QA Manual, ie materials,

manufacturing (including measurement), procedures
andprocess controls are specified and documented,
see Product Dossier.

Intenally- full manutacturing records are maintained.

Externally (ie despatched with order) test repon,
handling instructions and despatch notes.



6. Testing and Inspection

7. Application

8. Conditions of Use

9. Additional Information

SPS No. 194
Issue No. 1
Page 5 of 5

ISO classification: C64444.
(reference: ISO 2919= BS.5288= ANS| N542 1977).

Recommended Working Life: 10 years.
Special Form Certificate Number: See 9 below.
Other: None.

Standard in-process and final inspection with leak tests
performed in line with intemational standards; see
further details in the Product Dossier.

Smoke detection.

Normal industrial laboratory and domestic environment.
The sources should be visually checked and leak tested at

least every 26 months (depending on usage) and records
of these checks maintained.

Special Form Certificate number

GB/321/S AMMKS5039.



Third Angle Projection .@ﬂ
This drawing conforms to BS 308

™is drawing is tha private and confidantial property
of Amerahsa Internations] plc. and sust not be losned
copled or reproduced without written vl.!-._!..

INDISPERSIBLE SOLID RADIOACTIVE MATERIAL

Cosponents shown fors » cepeule of approved design.
Modificetions sust not De sade without reference to the capsule design office.

~

o

FOIL DISC BLANKED
FROM ROLLED SHEET

ENLARGED SECTION THR'O FOIL

momw%s

REFER TO MANUFACTURING PROCEDURE'S - MPQ0S, MP020 & MP144
SEE ALSO DRAWING NUMBER 3A 10756

»%-

/a:s

il>n:<m MATERIAL IN GOLD MATRIX

r.. ACE; GOLD PALLADIUM ALLOY OR GOLD |
PALLADIUM LAMINATE OR GOLD

— »&-.

BACKING LAYER GOLD

WITH Q.A SECTION

BEFORE USE CHECK ISSUE

ANB. H 27-1-88 | NS467

REDRAWN FROM ARC 10757/S proved | Issue [Date |[Mod.Nd
: .| Tolerances Surface Texture |Finish @ .
terial & Spec 0 ‘t“.:-i-_a hsmjmjm—-:
SEE ABOVE t0.05 Title
ALPHA FOIL DISC
Unless stated Unless stated | Remove all burrs
iginal Scale |Dims.in millimetres | Drawn M.A. Used on Job Org. w> Q. O .N mﬁ
not scale / Checked M.P. . Job No.




This drawing 18 the privets and con:idential property
Third Ang.e vﬁc».n:oa .@ m of Asershes Internationzl plc. snd sust ..o" v".._o!.l

This drawing conforms to BS 308 |cepted or reproduced without written persississ .

INDISPERSIBLE SOLID RADIOACTIVE MATERIAL

{

Co ponents shown fore a capauvie of approved design.
Modtfications sust not be mede without reference te the capsule design eifice.

A-COVER LAYER

B-ACTIVE LAYER

lllllllllll S C-BACKING LAYER

D-SUBSTRATE

SECTION OF ACTIVE AREA

| REFER TO MANUFACTURING PROCEDURE'S - MPOO6, HPOOB, MPO20, MPOB7 & MP144

SEE ALSO DRAWING NUMBERS 3A £0752 & 3A 10757

CONSTRUCTION

THE RADIONUCLIDE AS AMERICIUM OXIDE OR RADIUM SULPHATE IS CONTAINED
UNIFORMLY DISTRIBUTED & SINTERED IN A MATRIX OF FINE GOLD AT
TEMPERATURES OF 750°C £ 20°C. IT IS FURTHER CONTAINED

BETWEEN A GOLD COATED SUBSTRATE OF PURE FINE SILVER

& A FRONT COVERING OF NOBLE METAL (SEE "A" ABOVE)BY HOT

FORGING THE METAL LAYERS NOW CONTINUOUSLY WELDED ARE

EXTENDED IN AREA BY A POWER ROLLING MILL TO GIVE REQUIRED

ACTIVE & OVERALL FOIL AREAS.

TESTING FOR LEAKAGE & CONTAMINATION.
EACH ROLLED LENGTH OF FOIL IS WIPE TESTED OVER THE

T 0 0.003mm ENTIRE AREA - ACCEPTANCE LIMIT 0.005 12 (185 Bq) .
8- AMERICIUM OXIDE PLUS G0LD 0.002mm
08 BADIUM SULPHATE PLUS GOLD 0.002mm
£- GOLD C.00imm
Q- SILYER 0.15-0.25am
BEFORE USE CHECK ISSUE :
WTHQASECTON | ¢
L \ ReW V: NunFF
A H.B . 27-1-28 | uS48)
REDRAWN FROM ARC 10756/S Approved | Issue [Date [Mod.Na
terial & Spec.| Tolerances Surface Texture |Finish @ n......uﬂ .i........-:...: ots. h —.Dm —J m j m :._
—— eprm———— ——— e Title
Unless stated a\c::..mu stated | Remove all burrs ALPHA m.OH_..
iginal Scale |[Dims.in millimetres | Drawn M. A. Used on Job Drg. w> Q. O .N mm
not scale / Checked M.P Job No.
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CONSUMER PRODUCTS REPORT

Report number:

Report for:

Subject:

Sample:

Date of report:

NRPB/CP/3/075

Ms Dianne Fisher

Quality Assurance Manager
Apollo Fire Detectors Limited
36 Brookside Road

Havant

Hampshire

PO9 1JR

Testing of ionisation chamber smoke detectors to NEA
recommendations.

Multi-station ionisation chamber smoke detector, “Discovery” model
containing an Amersham americium-241 source

6 January 1998

INTRODUCTION

The model 58000-500

‘Discovery’ is a multi-station ionisation chamber smoke detector

principally designed for industrial use. The detector contains an americium-241 source produced by
Amersham International which has a nominal activity of 33 kBq [0.9uCi]. The detectors were tested for
compliance with the recommendations of the Nuclear Energy Agency given in the publication
"Recommendations for ionization chamber ..10ke detectors in implementation of radiation protection
standards” published by the Organisation for Ecenomic Co-operation and Development (OECD), 1977.

PRELIMINARY TESTS

L Access to the source

Access to the radioactive source can only be gained by forcibly dismantling the detector.

2. Marking and labelling

The base of the detector bears an adhesive label. The label carries details which includes the name
and address of the supplier, the radionuclide instailed in the detector and its activity together with
instruction for installation, operation and disposal.



Dose rate measurement

A photon spectrum from a single smoke detector was accumulated using a shielded lithium drifted
silicon detector. Dose rates were calculated using the intrinsic efficiency of the decector and

appropriate dose rate conversion factors. The results were used to calibrate a low energy photon
scintillation detector.

The maximum dose equivalent rate measured was 0.013 pSv h”' at a distance of 0.1 m from the
surface of the detector. The NEA requires that the dose rate does not exceed | pSvh'at 0.1 m
from the surface of the detector.

Surface contamination

Surface contamination was assessed by wiping each detector with methanol moistened swabs.
The amount of contamination removed was evaluated by measuring the transferred activity using
an alpha scintillation detector. The following areas of the detector were assessed:

a) the outer surfaces of the smoke detector
b; The inner surface of the smoke detector’s lid
c) The outer surface of the ionisation chamber

In all cases he estimated levels of radioactive contamination were less than 0.1 Bqem®. The
detector shall fail the initial tests if the level of coatamination exceeds 0.37 Bqem™*

ADDITIONAL TESTS

These tests are intended to simulate the damage and other effects caused by normal use. credible

abuse and likely accidental damage. The test programme is detailed in reference 1. The integrity of the
sources after each test was evaluated principally by wipe testing as described above. The following areas
of each detector was checked:

a)
b)

The inside surfaces of the ionisation chamber
The source and its holder

With the exception of the 600°C fire test and the 1200°C incineration test the results are given below.

Test Activity transferred from the source after test (Bq)
Temperature <0.1
Impact <0.1
Vibration <0.1
Drop <0.1

A source is considered to have retained its integrity if the removed activity is less than 200 Bqg.



FIRE TEST AT 600°C AND INCINERATION TEST AT 1200°C

The procedure and details of the apparatus used in the tests <an be found in reference |. The
measured activities in each part of the apparatus after the test are given below.

Measured activity (Bq) 2
Test E
600°C 1200°C

Vapour trap <04 <04
Filter <04 <04
Debris <0.1 -

Wipe of source and holder 0.2 -

Total <3 <0.8

A detector is considered to have failed the 600°C fire test if the sum of the activity exceeds
185 Bq.

For thie 1200°C incineration test. a detector is considered to have failed if the activity in the
vapour trap and on the in-line filter exceeds 1% of the source activity.

CONCLUSIONS

The model 58000-500 ‘Discovery’ ionisation chamber smoke detector manufactured with an
Amersham americium-241source performed satisfactorily in the NEA recommended tests.

Julian Dunderdale

Reference | Recommendations for ionisation chamber smoke detectors in the implementation of radiation

protection standards. Nuclear Energy Agency (NEA) of the Organisation for Economic Co-
operation and Development (OECD), 1977.

JOPV Slemf
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INTRODUCTION

The model 58000-500

‘Discovery” is a multi-station ionisation chamber smoke detector

principally designed for industrial use. The detector contains an americium-241 source produced by NRD
which has a nominal activity of 33 kBq [0.9uCi1] The detectors were tested for compliance with the
recommendations of the Nuclear Energy Agency given in the publication "Recommendations for
ionizaticn chamber smoke detectors in implementation of radiation protection standards” published by the
Organisation for Economic Co-operation and Development (OECD), 1977.

PRELIMINARY TESTS

1. Access to the source

Access 10 the radioactive source can only be gained by forcibly dismantling the detector.

2. Marking and labelling

The base of the detector bears an adhesive label. The label carries details which includes the name
and address of the supplier, the radionuclide installed in the detector and its activity together with
instruction for installation, operation and disposal.



Dose rate measurement

A photon spectrum from a singie smoke detector was accumulated using a shielded lithium drifted
silicon detector. Dose rates were calculated using the intrinsic efficiency of the detector and
appropriate dose rate conversioy ‘actors. The results were used to calibrate a low energy photon
scintillation detector.

The maximun* dose equiva'ent rate meesured was 0.012 uSv h' at a distance of 0.1 m from the
surface of the detector. The NEA recuires that the dose rate does not exceed | uSvh'at 0.1 m
from the surface of the detector

Surface contamination
Surface contamination was assessed by wiping each detector with methanol moistened swabs.

The amount of contamination removed was evaluated by measuring the transferred activity using
an alpha scintillation detector. The following areas of the detector were assessed:

a) the outer curfaces of the smoke detector
b) the inner surface of the smoke detector's lid
¢) the outer surface of the ionisation chamber

In all cases the estimated levels of radioactive contamination were less than 0.1 Bqcm”*. The
detector shall fail the initial tests if the level of contamination exceeds 0.37 Bqem*

ADDITIONAL TESTS

These tests are intended to simulate damage and other effects caused by normal use. credible abuse

and likely accidental damage. The test programme is detailed in reference |. The integrity of the sources
after euch test was evaluated principally by wipe testing as described above. The following areas of each
detector was checked.:

The inside surfaces of the ionisation chamber
The source and its holder

With the exception of the 600°C fire test and the 1200°C inciner=*ion test the results are given below.

Test Activity transferred from the source after test (Bg)
Temperature <0.1
Impact <0.1
Vibration <0.1
Drop <0.1

A source is considered to have retained its integrity if the removed activity is less than 200 Bg.



. ¢ FIRE TEST AT 600°C AND INCINERATION TEST AT 1200°C

The procedure and details of the apparatus used in the tests ¢

an be found in reference 1. The
measured activities in each part of the apparatus after the test are give

n below.
Measured activity (Bg)
Test |
600°C 1200°C i
|
Vapour trap <04 <04 |
|
Filter <04 <04
Debris <0.1 -
Wipe of source and holder 0.5 -
Total <14 <08

A detcctor.is considered to have failed the 600°C fire test if the sum of the activity exceeds
185 Bq. :

For the 1200°C incineration test, a detector is considered to have failed if the activity in the
vapour trap and on the in-line filter exceeds 1% of the source activity.

CONCLUSIONS

The model 58000-500 ‘Discovery” ionisation chamber smoke detector manufactured with an NRD
americium-241source performed satisfactorily in the NEA recommended tests.

Julian Dunderdale

Reference | Recommendations for ionisation chamber smoke detectors in the implementation of radiation

protection standards. Nuclear Energy Agency (NEA) of the Organisation for Economic Co-
operation and Development (OECD), 1977.

JD/PY Slemf
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