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1.0

2.0

3.0

INTRODUCTION

This Procedure sets out the policy for the package, despatch and transport of Ton Chamber Smoke
Detectors (ICSD) within the United Kingdom and to and from countries who are signatories to the
International Atomic Energy Agency (IAEA) Regulations. This procedure covers all movements of
detectors including hand carriage. The storage and transport of Radioactive Level Gauges is also
covered. For transport to and from countries outside IAEA Regulations, please contact Company
Radiation Protection Supervisor (RPS).

This procedure also describes the terms of acceptance for receipt of FGS and scrap detectors at the
warehouse. .

SCOPE

This work instruction applies to all Directors, General Managers, their appointed Radiation
Protection Supervisors, and local responsible persons for handling Radioactive Substances.It includes
Local Rules for the new and waste detectors and mobile sources.

This specifically includes the transport of detectors from the customer to the Warehouse for disposal.
This includes Thorn and Non-Thom Detectors. It is imperative that detectors are always
disposed of correctly, never to a skip or landfill.

This procedure applies to all divisions of Tyco Electronic Product Group.

RESPONSIBILITIES

The General Manager Quality & Product Support

To ensure regular audits of this procedure.

The Manufacturing Director

To ensure that receipt, storage, and despatch of radioactive materials, and the manufacture of
Detectors meet legal and company requirements. To appoint the Technical Services Manager and
the company RPS.

Page 3 of 20



TYCO FLECTRONIC PRODUCT GROUP

3 RADIATION PROTECTION PROCEDURE Ref: TSG 10.4
TITLE: THE HANDLING STORAGE AND ISSUE: §
TRANSPORT OF RADIOACTIVE MATERIALS
The Technical Director

4.0

To ensure that the design of products which incorporate Radioactive materials meet legal
requirements.

To ensure the receipt, storage, use and despatch of Radioactive sources at R & D UK.

The Director of Purchasing and Distribution

To ensure that all instances of incorrectly packed or transported goods received at the

warehouse are promptly reported to the Company Radiological Protection Supervisor. To ensure
that all outgoing goods are transported to the correct regulations.

To ensure the requirement of the EURATOM agreement is met.

The Company Radiation Protection Supervisor (RPS)

Appointed by the Technical Services Manager, to ensure that this procedure is followed on a day to
day basis. To ensure that this procedure meets company and legislative requirements.

Local Responsible Person

To ensure that this procedure is followed.
To notify RPS in the event of an incident

DEFINITIONS

m - Metre

EURATOM - EC Council Regulation 1493/93 Shipments of Radioactive
Substances between EC member states.

NSL - Non Stock Listed

RSA - Radioactive Substances Act 1993

TAEA - International Atomic Energy Authority

IRR - Ionising Radiation’s Regulations 1985

ICSD - Ton Chamber Smoke Detectors

RPS - Radiation Protection Supervisor

HSE - Health and Safety Executive

Am241 - Americium 241 Isotope

Ra226 - Radium 226 Isotope
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IST - Internal Stock Transfer (note)
EA - Environment Agency
Road Transport Reqs. -  Road Transport Regulations SI 1996 No. 1350
Driver Training - Carriage of Dangerous Goods by road. Regulations SI 1996
No. 2094.
FGS - Finished Goods Stock
ADR - Vocational Driver Training to City & Guilds Standard for
Carriage of Radioactive Materials by Road
RTA - Road Traffic Accident
NAIR - National Arrangements for Incidents Involving Radioactivity
5.0 PROCEDURE

5.1 Equipment and Materials Used

Vebhicle Placards (Class 7) Not Stockcoded
Standard Letter (Confirmation of disposal) TSG 10.4 Appendix I
Health & Safety Data Sheet (Liquid Level Guages) TSG 10.4 Appendix II
Polythene Bag (for single detector) ' 123-001-050

Branch Retumns Note (BRN) AM 1117/000
Service Detector Movement Docket AM 0467/000
Packing Tape (S0mm) 120-081-015
Radioactive Label Trefoil (excepted) AM 1635/000
Consignment Certificate AM 0240/000
Notice in Vehicle (Fireproof) 517-001-223
IST/Scrap Note AM 0842/599

MF Cardboard Box 123-002-546

MF Output Label 120-247-121
Company Radioactive Notice AM 1809/0000
Despatch Note (for shipment from AM 1179/551
warehouse to branch store only)

Radioactive Label Trefoil - Stores AM 1634/000
Trefoil Symbol (II yellow small Ra226) AM 1636/000
Radioactive Label Trefoil White 1 AM 1626/000
Cardboard Box Type A (Free Issue from Warehouse) Safeguard Smokepac (NSL).
Address Label from Warehouse for disposal F3 AM 1627/000
Address Label from Warehouse for disposal F5 AM 1628/000
Address Label from Warehouse for disposal F6 AM 1629/000
Address Label from Warehouse for disposal F7 AM 1630/000
Address Label from Warehouse for disposal MF AM 1631/000
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53

Please note that some of the above items may have to be ordered using a BSO from the
Warehouse.

5.2 Health and Safety

Health and Safety is of the utmost importance when handling Ton Chamber Detectors.
Any Detectors which are in any way suspected of being mechanically damaged should be bagged
and sealed and the area thoroughly monitored to ensure no contamination has taken place.

Detectors without any identification should be referred to the Company RPS.
Local Rules must be adhered to.

Only trained operators are allowed to work with Radioactive materials. The name of the local
RPS is available from the company RPS or your General Manager/ Director.

When packing or unpacking waste or superficially damaged detectors, impermeable gloves must
be worn. Place the plastic bag over damaged or Radium detectors prior to removing them from
their base.

It is not necessary to use gloves for the installation of MF/RAFT Detectors.

5.2.1 Incident Reporting Procedure

In the event of any incident, contact the local RPS. If the incident is serious and the
local RPS is not available, contact the company RPS immediately at Walthamstow on
0181 919 4078. Ifthe local RPS and company RPS are unavailable. In the last resort,
contact the Managing Director, Tyco Electronic Product Group at Billet Road,
Walthamstow.

Refer to section 7.4.5 for contingency plan.
Procedure

5.3.1  Despatch & Return of Finished Goods & Service Detectors to UK
Destinations

This section covers the despatch of MF/RAFT Series detectors from the factory to the
warehouse and from the warehouse to branch/site or return from branch/site to
warehouse, and the transit of complete MF/RAFT Detectors in their finished

packaging.
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§.3.2

A consignment certificate is required for shipment of Finished Goods Detectors
between Billet Road and the Warehouse. It is the duty of the Production Manager to
retain records (see Section 6.0)

Goods despatched from the Warehouse, must be accompanied by the despatch note.
The maximum quantity of any consignment is 200MBg, this is equivalent to 6000

. MF/RAFT Detectors.

Returned goods must be accompanied by Consignment Certificate and packed
in original packaging and accompanied by a BRN if claiming credit.

Notice in vehicle is not required.

The storage of Finished Goods Ion Detectors must remain at Branch until
installed. (Not at site).

A normal courier service such as Lynx standard service is acceptable for
transporting this type of consignment.

Despatch of Sample MF/RAFT Detectors to UK Destinations

This section covers the despatch of detectors or sources for example between
Sunbury & the Walthamstow Factory.

Detectors & Sources must be booked out from the Consignors (Senders) Stock and
booked into the Consignees (Receivers) Stock to maintain accurate records for both

areas.

To Local Responsible Person is responsible for stock records.

& All despatches must be accompanied by a consignment certificate.
& To be packed as 5.3.4.3.
& For any other type of ionisation detectors, please refer to company RPA.

& Refer to ‘Driver Training' section 5.5.
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Despatch of Finished Goods to International Destinations

This section covers the despatch of MF/RAFT Series Detectors from the Warehouse to
international destinations within the jurisdiction of the IAEA.

The requirements are as in 5.3.1 above, and in addition the materials must be shipped to
TAEA Regulations. The packaging must be able to withstand the rigours of international
transport.

For shipments between EC States, the European regulation No. 1493/93 requires

registration with consignees competent Authority prior to international shipment.

Shipments from EC Member States to UK

This includes FGS Ion Chamber Detectors (e.g. System Sensor from Italy), Scrap Ion
Chamber Detectors from any EC Member State, or Ion Chamber Sources as Component
Stock from any EC Member State.

The person responsible is the Purchasing Manager at the Warehouse.
The duties are:-

To complete the initial declaration of the type and quantity of radicactive material it is
intended to ship to the UK. This declaration must be sent to the Environment Agency
(EA), who will authorise and return it.

The declaration must be sent to the supplier of Radioactive Material in the Foreign EC
State. (Note the declarations can be for one shipment or multiple shipments over 3
years).

It is the duty of the supplier in the Foreign EC State to send details of actual shipments to

the UK every 3 months to the Environment Agency. (It is assumed these are matched
against the 3 yearly declaration).

Shipments from the UK to EC Member States

This includes FGS Ion Chamber Detectors, Scrap Ion Chamber Detectors, or Ion
Chamber Sources as Component Stock.
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The person responsible is the Purchasing Manager at the Warehouse.
The duties are:-
To ensure that the recipient has the declaration authorised by the Competent Authority in
that country to receive radioactive material and a copy is held on file at Walthamstow.
The actual shipments must only be made in accordance with the declaration and the
shipment records held with the declaration.
To send details of actuai shipments received to the relevant Competent Authority in the
EC Member State, from which the Radioactive Materials are being sent. These details
must be sent every 3 months.
The goods must be described as Radioactive material and include a Proper Shipping
Name and Description including a United Nations Number as indicated below.
UN NUMBER NAME & DESCRIPTION OTHER RISKS
2910 Radioactive material Excepted Package articles | None

5.3.4

Packaging & Despatch of Waste (scrap) or Detectors within UK

This section covers the collection and despatch of waste detectors of all types (including
Non-Thorn) from the customer's premises via the Warehouse to their final destination.
Detectors need to be sorted into the correct category before packaging and despatch.

DETECTOR TYPE CATEGORY SECTION BELOW
F6, F7, MF/RAFT - All Types Excepted 5343
+ NSL AM241 below 2.0MBq (Package not
greater 200MBq)
Thom F3 & F5 I White, Type A 5344
+ NSL AM241 above 2.0MBq
Ra226 I Yellow, Type A 5345
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Pre printed address labels are stockcoded and available for shipment of detectors from
Warehouse for disposal. Refer to "Equipment & Materials' section. They are unsuitable for use by
the customers.

5.3.4.1 Removal from Customers Premises (All types)

Detectors must be packed correctly as detailed below, with a consignment certificate and
Service Detector Movement Docket completed before removal from site, one copy to
remain with customer. This notifies the customer of the number and type of detectors
removed. Please refer to Appendix 1 for standard letter if required by customer.

5.3.4.2 Damaged Detectors (All Types)

Detectors may be returned to the warehouse for disposal when they are superficially
damaged. They must each be placed in an individual sealed polythene bag, labelled with
the Type, the damage sustained and the site from which it was removed, and then packed
and shipped as detailed in sections 5.3.4.3 and 5.3.4.4 below. In the event of damage to
the extent that the source holder is exposed special packing will be required and advice
must be sought from the Company Radiation Protection Supervisor.

5.3.4.3 Packaging - Excepted

& Shipment is classed as "excepted".

& Consignment certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

©  Detectors must be complete and undamaged.

& Must be packed in a sealed plastic bag and then in any suitable cardboard box, so
that detectors are not damaged in transit.

& Trefoil label AM1635/000 must be stuck inside the cover before closing the box (So
as to be visible when box is opened) ,

& Detectors are to be packed in maximum of 20 per box, as this is a manageable
quantity. Detectors are to be sorted by type.

& Can be transported by either branch or courier service such as Lynx Transport.

& Consignment certificate is required for disposal of waste production detectors, and
an I.S.T. must be with each shipment from Billet Road to Warehouse.

©  No special labelling is required on outside of box.

5.3.4.4 Packaging - I White, Type A

& Shipment is classed as I White Type A.
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& Consignment Certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

©  Detectors may be superficially damaged - see section 5.3.4.2 of this procedure.

©  Detectors must be packed in a sealed plastic bag and then in Type A Cardboard
Box, so that detectors are not damaged in transit.

& Three Trefoil Labels AM1626/000 must be used (see Consignment Certificate).
Two stuck externally at each end and one inside the cover before closing the box (so
as to be visible when box is opened).

Complete label as follows:- Contents:- “Smoke Detectors”
Activity:- X MBQ

(where X = Activity of each detector x total number of detectors).

& Detectors are to be packed maximum of 50 per box, smaller quantities must have
additional packaging to prevent damage in transit. Detectors are to be sorted by
type.

& Shipment MUST only be transported by Securicor Omega. Lynx or Company
Transport is unacceptable.

5.3.4.5 Packaging (Radium Ra226 - All Types) - II Yellow

& Shipment is classed as a type A II Yellow package.

& Consignment certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

& Detectors must be complete and undamaged.

& Must be packed in sealed polythene bag, then packed in cardboard box.
(type A) to ensure detectors are not damaged in transit.
Three trefoil labels AM1636/000 must be completed with contents, Transport Index
& Activity (see Consignment Certificate) and two stuck externally at each end and
one inside the cover before closing the box (so as to be visible when box is opened).

& Detectors are to be packed maximum of 20 per box, unless fewer than 20 are to be
sent. Detectors are to be sorted by type.

& Must only be transported by Securicor Omega. Lynx or company transport is
unacceptable. '

& Radium Detectors (Ra226) must be sent direct from customer's premises
to the Warehouse, due to the company licence conditions.
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5.3.5 Despatch of Waste (Scrap) Smoke Detectors From International Destinations

This section covers the collection and despatch of all types of waste detectors (including
non-Thorn) from international customers premises via the Warehouse to their final
destination.

The requirements are as in 5.3.4 above and in addition:-

& The materials must be shipped to IAEA Regulations. The packaging must be able
to withstand the rigours of international transport.

& For shipments between EC States, the European regulation No 1493/93 requires
either registration with EA or the competent authority in the country to which the
detectors are to be sent prior to international shipment.

& The goods must be described as Radioactive Material and include Proper Shipping
Name and Description including a United Nations number.

UN Number Name and Description Other Risks
2910 Radioactive Material Excepted Package None
articles
2982 Radioactive Material NOS None
(Not Otherwise Specified)

5.3.6 All Consignments

PLEASE NOTE:

Any ionisation detectors returned to the Warehouse without the correct paperwork
and/or packaging, will be rejected and returned to the sender at the earliest opportunity,
with a recharge for packing and transport and a handling charge for each detector.

5.4 Storage of Radioactive Materials

This is very strictly controlled by Environmental Agency, the relevant legislation being the RSA
1993 and IRR 1985.

5.4.1 Storage at Branch

©  All branches that store radioactive material must be registered.

&  Finished Goods, waste (scrap) detectors and Radium detectors to be segregated
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5.5

£

within the store.

All waste (scrap) detectors to be shipped to the warehouse for disposal within 4
weeks of receipt.

Store to be B hour fire rated construction.

Store to contain nothing that is flammable.

Store to be locked at all times.

Store to be labelled with trefoil AM1634/000 and with Company Radioactive
Notice AM1809/000.

Store to be supervised by a competent (i.e. trained) person.

RPS must be appointed at each Hub Branch.

All stock movements must be accurately recorded to reflect Current Stock levels.
Maximum stock levels are on the Certificate of Registration

All losses must be reported to the Company RPS immediately.

& & & & &

& & & & &

This store is only to be used for the storage of ICSD.

5.4.2 Storage on Customers Site

& No Finished Goods Ion Chamber Detectors are to be stored at Customers Site.
& Any waste (scrap) detectors that have been removed from the customers system
must not be stored on the customers premises.

Driver Training

Effective from 1st July 1997 the new regulations are compulsory.
Certificates must confirm driver understands points 1, 2 & 3 in 5.5.2 and driver must
sign 2 copies; one for driver, one to be held at Branch.

Certificates of training (both "general' and * ADR') must be carried by the driver of the
vehicle and produced on demand by the police or Vehicle Inspector. Certificates will
be issued by Branch Manager.

The regulations are The carriage of Dangerous Goods by Road (Driver Training)
Regulations 1996 SI1996 No. 2094. They apply to all staff whether carrying one
detector or a large consignment.

Driver Training information is available from the Resourcing Manager based at

Sunbury.
Training frequency - every 5 years or when legislation changes.

5.5.1 Excepted Packages
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5.5.2

553

This applies to MF300/500 Lo Pro & Raft. Drivers do not need any special
training, however they must be aware of the risks and hazards of transporting
these products.

Maximum item limit of 2 MBq, as detectors are 33 KBq, they are below limit.
Maximum package limit of 200 MBq (Az Value) is equal to 6000 detectors in
any one package.

No practical limit to number of packages.

Type A Packages (less than 11 packages) - I White & II Yellow

This applies to F35/F50 Range & NSL & Radium. Drivers must have
"general training" which must include:-

1. Understand the hazards presented by the goods they are transporting and
the actions to be taken in the event of an emergency.

2. Know their duties under the Health & Safety at Work Act 1974.

3. Know their duties under the Radioactive Material (Road Transport) (Great
Britain) Regulations 1996 (RAMRoad).

The operator of any vehicle must keep a record of the general training provided

-to any employee.

For details of Type A Packaging, refer to section 5.3.4.4. This will especially
apply to TSL Branch Engineers removing F35/F50's, from site to Branch for
disposal.

Placarding and metal sign on vehicle required.
Maximum limit per package is 200 MBq (or box of 60 F50’s).

Types A Packages (11 or more packages) - I White & 1T Yellow

In this instance it is recommended that a courier (e.g. Securicor Omega) are used,
or if further information is required, please contact Company RPS.

This also applies to F35/F50 Range & NSL & Radium. Drivers must have an
ADR Driving Certificate awarded by City & Guilds. This applies to the
disposal of F35/F50's from the Warehouse to AEA Winfrith. It would also
apply to TSL Branch Engineers when disposing from a large site.

For details of Type A Packaging, refer to section 5.3.4.4.
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The vehicle must be placarded with a Class 7 Trefoil (not stockcoded) and carry
a fireproof notice in the cab (stockcoded) and fire fighting equipment.
There are also special restrictions on transport of I yellow packages. Please
contact RPS for detail.
Maximum limit per package is 200 MBq (or box of 60 F50’s).
Maximum number of packages per consignment is unlimited, but the
consignment total must be below 2GBq
6.0 RECORDS
& Copies of Consignment Certificate AM0240/000 must be retained at the relevant branch (or
point of despatch) for a period of 5 years following confirmation of transport to Billet Road.
& If customer requires confirmation of disposal, the branch is to supply a copy of the consignment
certificate from site to branch store and a standard letter in appendix 1.
7.0 LIQUID LEVEL GAUGES
7.1 INTRODUCTION

7.2

7.3

7.3.1

7.3.2

The purpose of this procedure is to describe a method for limiting the amount of radiation to which
the user of a Panax TM64 liquid level gauge is subjected. It is also to ensure that people in the
vicinity of the source in use are subjected to the minimum practicable dose. This procedure forms the
local rules for use of Panax gauges in compliance with regulation 11 of the Ionising Radiation’s
Regulations 1985.

SCOPE

This work instruction is to be utilised by all users of Liquid Level Measuring Devices; normally used
within Fixed Extinguishing and Marine Applications.

DEFINITION

A user shall be a person who has completed a Company recognised course of training and has been
issued with the necessary Certificate of Competence.

The user will be familiar with the equipment and be capable of determining an unsafe condition (eg.
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7.3.3

7.4

7.4.1.

7.4.1.1.

7.4.1.2.

7.4.1.3.

7.4.1.4.

7.4.1.5

7.4.2.

lead shielding cylinder of the carrying case not in place, source not in place or leak testing is
overdue).

The user will be completely familiar with the Certificate of Registration issued under the Radioactive
Substances Act 1993 and pay particular attention to the clause covering the Keeping and Use of
Registered Sources, viz: "The gauge will either be kept under continuous surveillance while being
used or locked in a suitable store to prevent unauthorised removal".

PROCEDURE

Equipment

When not in use the liquid level gauge will be enclosed in a carrying case designed to limit the surface
dose rate to less than 5 micro Sievert per hour and to contain all the component parts of the
Measuring Device. A label indicating the isotope type, the source strength and including a trefoil
symbol must be visible when the carrying case is open. A current test certificate covering wipe test
and fit for purpose and a copy of the certificate of registration must be fixed to the inside of the case
so as to be available for scrutiny. Careful assembly of the gauge into the case will ensure that the
surface dose rate is kept to the required level. The source must be carried located in the lead shielding
of the carrying case when transported.

The carrying case must be examined periodically, at least annually and declared fit for use. A record
of this check must be maintained.

Wipe tests must be carried out by one of the companies below at periods not exceeding 26 months
and the certificate displayed in the carrying case. (See Reg 18 IRR 1985).

The recommended companies are:

1) NRPB. Harwell, Glasgow and Leeds. (01235) 831600
2) Negretti Automation. Aylesbury. (01296) 395931

Damage to the Source-holder must be reported immediately to the Company Radiation Protection
Advisor at Sunbury.

There are no controlled areas around the source in use or storage, conditions are in schedule 6.1 of

IRR 1985 are met and company RPA is satisfied that no person using the equipment will receive
more than 3/10 of an appropriate dose limit.

Use of liquid level gauge
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7.4.2.1.

7.4.2.2.

7.4.2.3

7.4.3.

7.4.3.1.

7.4.3.2.

74.3.3

7.4.3.4

To minimise the exposure to radiation during assembly of the source to the stirrup the source should
be kept as far from the body as is practicable and only removed from the lead-shielding for assembly
immediately before taking measurements. The unshielded source must never be touched by hand.
During the period that the source is in use, care must be exercised to prevent other people from being
exposed to radiation. Other persons must be kept at least 1 metre away during use.

Separate records must be kept for each Source and they must include the date of receipt, the
radionuclide, the activity, the identification number and its location. A daily check of the presence of
the source must be made and the location must be recorded. These records must be made available
for Audit.

Prior to visiting a customers premises with a gauge, the customer should be provided with a
copy of the Health and Safety Data Sheet provided in Appendix 2.

Transport

The Liquid Level Measuring Equipment must be stowed in its carrying case and placed

in the restraining frame fitted to the structure of the vehicle while it is in transit. The carrying case
must be locked in transit. Prior to transport, the transport container should be checked to ensure that
the source is correctly located in its shielding. The transport container itself must be inspected.
Report any defects to the RPS. The gauge cannot be transported unless its carrying case is free of
defects. The gauge is transported as an "Excepted Package’.

A Consignment Note AM0240/000 must be used every time the gauge is transported (i.e. from
branch to site). The records must be kept for 2 years and be available for audit scrutiny.

The Radioactive Material (Road Transport) (Great Britain) Regulations 1996 require drivers
transporting radioactive sources:

(1) to exercise reasonable care when transporting radioactive material to ensure a gauge is
not lost or unlawfully removed from the vehicle.

(i) to not without reasonable cause leave the vehicle unattended in a place to which the
public have access.

Actions to take in the event of a Road Traffic Accident (RTA).

The Radioactive Material (Road Transport) (Great Britain) Regulations 1996 require a
driver to take certain actions in the event of a RTA. These actions are summarised below.

(i) First priority in the event of a RTA is to save life and prevent further injury, including
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prevention of vehicle fire.

(ii) Ifthe vehicle is still roadworthy, but the gauge and its container is undamaged, then
return to the branch.

(iii) If the vehicle is not roadworthy, but the gauge and its container is undamaged, then
contact the branch and arrange for another vehicle to collect the gauge.

(iv) In the event that the vehicle has overturned, suffered serious damage or been involved
in a fire or a gauge has been stolen from the vehicle damaged in the accident then:

(@  contact the police and the RPS. The company RPA must be informed of the
incident.

(b)  the company RPA must report the accident to the Department of Transport.

Ifit is suspected that the container or the gauge has been damaged, then the gauge
cannot be transported until the company RPA (or RPS after consulting the RPA) has
attended the scene of the accident and verified that the container and gauge are
undamaged. A certificate to this effect must be provided by the RPA (or RPS) before
the gauge can be moved.

(v) Iitis suspected that the source rod has been damaged, then no one should attempt to
move the gauge until specialist advice has been provided by the company RPA or other
radiation adviser (eg. NRPB, local hospital health physicist). In the event that the
source rod is damaged, the source itself may be ruptured leading to contamination.
Persons must be kept at least 2 metres away from the gauge until advice has been
sought.

If the accident occurred on a public highway, or area that the public have access to, then the
police may invoke the National Arrangements for Incidents Involving Radioactivity (NAIR)
scheme (this would call on a radiation specialist from a local hospital or other institute
where specialist advice can be obtained). The driver, if he is able to do so, must co-operate
with any radiation specialist who attends the scene.

7.4.4  Storage
7.4.4.1 When the vehicle is not being used on company business or is parked in a public area

overnight the gauge must be removed from the vehicle and placed in a suitable

storage. The vehicle must not be used as an overnight store. In the event that it is not
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7.4.4.2.

7.4.5

8.0

possible to return a gauge to its store at the end of the working day, the company RPA
should be contacted to locate an alternative store. ,

Facilities for storage are detailed in 5.4.1. When the vehicle is being used for private purposes the
gauge must be placed in a secure storage facility. Users must be familiar with the conditions of use
placed upon them by the Certificate of Registration that is displayed at their Registered Office.

Contingency Plan
General - Please refer to section 5.2 Health & Safety, this details the incident reporting procedure.

Lost/stolen - liquid level gauges or fire detectors

Immediate search must be made, if it cannot be found within 1 hour contact company RPA/RPS. If
after further search it still cannot be found, then the Environment Agency and the police must be
contacted.

Fire - Liquid level gauges or fire detectors

The company RPA/RPS must be contacted immediately. No one should attempt to move the gauge
or detectors after the fire - there may be contamination as a result of the fire. The Environment
Agency should be notified if the source is damaged in the fire.

Mechanical damage - Liquid level gauges or fire detectors

Contact the company RPA/RPS immediately - Warning there is the possibility that the
source/detectors are damaged which could lead to contamination. No one must approach if the
source is damaged. The RPS or RPA must check dose rate as soon as practical to ensure it is safe to
approach.

Road Traffic Accident - Liquid level gauges or fire detectors.
As743.4

RECORD OF CHANGE

Issue Date Issue Level Revision and Summary of Changes

August 1995 1 1st Issue

February 1996 2 Sections 5.3.4 & 5.3.4.4 amended to meet revised

July 1996 3 to meet 1996 Transport Regulations.

conditions for disposal of Radioactive Fire Detectors.

Sections 5.3.1,5.3.43,, 5.4.1, 6.0, 7.4.3.3., amended
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Amended to include Driver Training Regulations
June 1997 4 1996 and updated liquid level gauge instructions.
Now in 2 identical versions as TSG 10.4 & TSS 10.4.

Amended to include Director of purchasing and
distribution as signatory.
March 1998 5

IR AA
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO.: NR-8776-D-101-E DATE: September 16, 1994 PAGE 1 OF 2

DEVICE TYPE: Smoke Detector

MODEL: MF Series, OIB (P/N PU 90-21000-1 and P/N PU 90-41000-1),
NID-58, NID-68 AS Series

DISTRIBUTOR: Thorn Automated Systems, Inc.
835 Sharon Drive
Westlake, OH 44145

MANUFACTURER: Thorn Security Limited Nittan Company, LTD.
Technology Centre 11-6, 1-Chome
The Summit Hatagaya
Hanworth Road Shibuya-ku
Sunbury-on-Thames Tokyo 151, Japan
Middlesex
TW1l6 SDB

SEALED SOURCE MODEL DESIGNATION: Amersham: AMM1001H, AMM10O1l

ISOTQPE : MAXIMUM ACTIVITY:

Americium-241 1.0 microcurie (37 kBqg)

LEAK TEST FREQUENCY: Not required

PRINCIPAL USE: (P) lon Generator, Smoke Detectors
CUSTOM DEVICE: YES X NO
p'.‘
Lut's
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVI.ES
SAFETY EVALUATION OF DEVICE

NO.: NR-0776-D-101-E DATE: September 16, 1994 PAGE 2 OF 2

DEVICE TYPE: Smoke Detector

DESCRIPTION:

The MF Series consists of models MF312, MF412, and MF512 and is
intended for commercial use. All three use the same mechanical
construction, and different performance characteristics are
obtained by variations on the electrical circuit. The NID-58 is
a battery-operated, dual-chamber detector employing a single
sealed source. The sensitivity may be adjusted through use of a
sensitivity set screw. The OIB is a smaller unit of the NID-58
designed for use in computers, airplanes, etc. The OIB has two
alternative numbers (PU90-21000-1 and PU90-41000-1) depending on
the vendor. The NID-68AS series are factory adjusted and sealed
units that transmit a signal, proprtional to the smoke density,
to a control unit. The control unit employs software and user

set limits to determine when an alarm threshold has been
exceeded.

REFERENCES :

The following supporting documents for the Models MF Series, OIB
(P/N PU 90-2000-1 and P/N PU 90-41000-1), NID-58, and NID-68 AS
Series smoke detectors are hereby incorporated by reference and
are made a part of this registry document.

e Thorn Security, Ltd.’s letters dated October 25, 1989,

May 31, 1996 July 20, 1990, August 26, 1993, and February
10, 1994, with enclosures thereto.

e Thorn Automated Systems’ letters dated March 14, 1990,

August 9, 1990, October 10, 1991, April 25, 1994, and August
18, 1994, with enclosures thereto.

e Autocall, Inc./Nittan Corp.’'s letter dated November 15,
1989, with enclosures thereto.

e Affidavit dated March 13, 1992.

ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

: . _ -
: ) o (7
Date: September 16, 1994 Reviewer: s e o

Doualas A. Broaddus

(/. b s

Steven L. Baggett

Date: September 16, 1994 Concurrence: .-
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DOCUMENT CONTROL NUMBER:

APPROVAL AND AUTHORISATION SHEET
ORIGINATED BY POSITION SIGNATURE DATE
1. S CLARK Company Radiation =~ ...,
Protection Supervisor
YETTED BY ON BEHALF OF SIGNATURE DATE
1. IDALE-LACE General Manager ...
Quality & Product Support
APPROVED BY _ POSITION SIGNATURE DATE
1. N WRIGHT Technical Services
Manager =000 e
2. D STONEHOUSE Manufacturing L
Director '
3. D OXNAM Director of Purchasing ..................ocoooiiiiiiiiiiin i
& Distribution
C WESTON Technical Director ... . ..ot
AUTHORISED BY POSITION SIGNATURE DATE
1. GDHEAD Managing Director e,
Tyco Electronic Product Group
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TITLE: THE HANDLING STORAGE AND ISSUE: §
TRANSPORT OF RADIOACTIVE MATERIALS
CONTENTS LIST
1.0 Introduction
20 Scope
3.0 Responsibilities
4.0 Definitions
50 Procedure
5.1 Equipment & Materials
52 Health & Safety
521 Incident Reporting Procedure
53 Procedure ‘
531 Despatch & Return of Finished Goods & Service Detectors to UK Destinations
532 Despatch of sample MF/Raft Detectors to UK destinations
533 Despatch of Finished Goods to International destinations
534 Packaging & Despatch of Waste (Scrap) or Detectors within UK
534.1 Removal from Customers Premises (all types)
5342 Damaged Detectors (all types)
5.3.43 Packaging - Excepted
5344 Packaging - I White, Type A
53.45 Packaging - Radium Ra 226, I Yellow
535 Despatch of Waste (Scrap) Smoke Detectors from International destinations
53.6  All Consignments
54 Storage of Radioactive Materials
541 Storage at Branch
542 Storage at Site
55 Driver Training
55.1 Excepted Packages
552 I White, II Yellow, Type A Packages (less than 11 packages)
553 I White, II Yellow, Type A Packages (11 & more packages)
6.0 Records
7.0 Liquid Level Gauges
7.1 Introduction
7.2 Scope
73 Definition
74 Procedure
7.4.1 Equipment
742 Measuring Device use
743 Transport
744 Storage
74.5 Contingency Plan
3.0 Record of change

Appendix I - Standard letter to be sent to customers as confirmation of disposal.

Appendix II - Health & Safety Data Sheet to be handed to customers when liquid level gauges are

used on customers site.
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1.0 INTRODUCTION

20

3.0

This Procedure sets out the policy for the package, despatch and transport of Ton Chamber Smoke
Detectors (ICSD) within the United Kingdom and to and from countries who are signatories to the
International Atomic Energy Agency (IAEA) Regulations. This procedure covers all movements of
detectors including hand carriage. The storage and transport of Radioactive Level Gauges is also
covered. For transport to and from countries outside IAEA Regulations, please contact Company
Radiation Protection Supervisor (RPS).

This procedure also describes the terms of acceptance for receipt of FGS and scrap detectors at the
warehouse.

SCOPE
This work instruction applies to all Directors, General Managers, their appointed Radiation
Protection Supervisors, and local responsible persons for handling Radioactive Substances.It includes
Local Rules for the new and waste detectors and mobile sources.
This specifically includes the transport of detectors from the customer to the Warehouse for disposal.
This includes Thorn and Non-Thorn Detectors. It is imperative that detectors are always
disposed of correctly, never to a skip or landfill.
This procedure applies to all divisions of Tyco Electronic Product Group.
RESPONSIBILITIES
The General Manager Quality & Product Support

To ensure regular audits of this procedure.

The Manufacturing Director

To ensure that receipt, storage, and despatch of radioactive materials, and the manufacture of
Detectors meet legal and company requirements. To appoint the Technical Services Manager and
the company RPS.
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The Technical Director

To ensure that the design of products which incorporate Radioactive materials meet legal
requirements.

To ensure the receipt, storage, use and despatch of Radioactive sources at R & D UK.

The Director of Purchasing and Distribution
To ensure that all instances of incorrectly packed or transported goods received at the

warehouse are promptly reported to the Company Radiological Protection Supervisor. To ensure
that all outgoing goods are transported to the correct regulations.

To ensure the requirement of the EURATOM agreement is met.

The Company Radiation Protection Supervisor (RPS)

Appointed by the Technical Services Manager, to ensure that this procedure is followed on a day to
day basis. To ensure that this procedure meets company and legislative requirements.

Local Responsible Person

To ensure that this procedure is followed.
To notify RPS in the event of an incident

4.0 DEFINITIONS

m -  Metre -

EURATOM - EC Council Regulation 1493/93 Shipments of Radioactive
Substances between EC member states.

NSL - Non Stock Listed

RSA - Radioactive Substances Act 1993

IAEA - International Atomic Energy Authority

IRR - Ionising Radiation’s Regulations 1985

ICSD - Ton Chamber Smoke Detectors

RPS - Radiation Protection Supervisor

HSE - Health and Safety Executive

Am241 - Americium 241 Isotope

Ra226 - Radium 226 Isotope
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IST - Internal Stock Transfer (note)
EA - Environment Agency
Road Transport Reqs. - Road Transport Regulations SI 1996 No. 1350
Driver Training - Carriage of Dangerous Goods by road. Regulations SI 1996
No. 2094,
FGS - Finished Goods Stock
ADR - Vocational Driver Training to City & Guilds Standard for
Carriage of Radioactive Materials by Road
RTA - Road Traffic Accident
NAIR - National Arrangements for Incidents Involving Radioactivity
5.0 PROCEDURE

5.1 Equipment and Materials Used

Vehicle Placards (Class 7) Not Stockcoded
Standard Letter (Confirmation of disposal) TSG 10.4 Appendix I
Health & Safety Data Sheet (Liquid Level Guages) TSG 10.4 Appendix I
Polythene Bag (for single detector) 123-001-050

Branch Returns Note (BRN) AM 1117/000
Service Detector Movement Docket AM 0467/000
Packing Tape (50mm) 120-081-015
Radioactive Label Trefoil (excepted) AM 1635/000
Consignment Certificate AM 0240/000

Notice in Vehicle (Fireproof) 517-001-223
IST/Scrap Note AM 0842/599

MF Cardboard Box 123-002-546

MF Output Label 120-247-121
Company Radioactive Notice AM 1809/0000
Despatch Note (for shipment from AM 1179/551
warehouse to branch store only)

Radioactive Label Trefoil - Stores AM 1634/000

Trefoil Symbol (II yellow small Ra226) AM 1636/000
Radioactive Label Trefoil White 1 AM 1626/000

Cardboard Box Type A (Free Issue from Warehouse) Safeguard Smokepac (NSL).

Address Label from Warehouse for disposal F3
Address Label from Warehouse for disposal F5
Address Label from Warehouse for disposal F6
Address Label from Warehouse for disposal F7
Address Label from Warehouse for disposal MF

AM 1627/000
AM 1628/000
AM 1629/000
AM 1630/000
AM 1631/000
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Please note that some of the above items may have to be ordered using a BSO from the
Warehouse.

5.2

Health and Safety

Health and Safety is of the utmost importance when handling Ion Chamber Detectors.
Any Detectors which are in any way suspected of being mechanically damaged should be bagged
and sealed and the area thoroughly monitored to ensure no contamination has taken place.

Detectors without any identification should be referred to the Company RPS.

Local Rules must be adhered to.

Only trained operators are allowed to work with Radioactive materials. The name of the local
RPS is available from the company RPS or your General Manager/ Director.

When packing or unpacking waste or superficially damaged detectors, impermeable gloves must
be worn. Place the plastic bag over damaged or Radium detectors prior to removing them from
their base.

It is not necessary to use gloves for the installation of MF/RAFT Detectors.

5.2.1

Incident Reporting Procedure

In the event of any incident, contact the local RPS. Ifthe incident is serious and the
local RPS is not available, contact the company RPS immediately at Walthamstow on
0181 919 4078. If the local RPS and company RPS are unavailable. In the last resort,
contact the Managing Director, Tyco Electronic Product Group at Billet Road,
Walthamstow.

Refer to section 7.4.5 for contingency plan.

5.3 Procedure

53.1

Despatch & Return of Finished Goods & Service Detectors to UK
Destinations

This section covers the despatch of MF/RAFT Series detectors from the factory to the
warehouse and from the warehouse to branch/site or return from branch/site to
warehouse, and the transit of complete MF/RAFT Detectors in their finished

packaging.
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5.3.2

A consignment certificate is required for shipment of Finished Goods Detectors
between Billet Road and the Warehouse. It is the duty of the Production Manager to
retain records (see Section 6.0)

Goods despatched from the Warehouse, must be accompanied by the despatch note.
The maximum quantity of any consignment is 200MBq, this is equivalent to 6000
MF/RAFT Detectors.

Returned goods must be accompanied by Consignment Certificate and packed
in original packaging and accompanied by a BRN if claiming credit.

Notice in vehicle is not required.

The storage of Finished Goods Ion Detectors must remain at Branch until
installed. (Not at site).

A normal courier service such as Lynx standard service is acceptable for
transporting this type of consignment.

Despatch of Sample MF/RAFT Detectors to UK Destinations

This section covers the despatch of detectors or sources for example between
Sunbury & the Walthamstow Factory.

Detectors & Sources must be booked out from the Consignors (Senders) Stock and
booked into the Consignees (Receivers) Stock to maintain accurate records for both
areas.

To Local Responsible Person is responsible for stock records.

All despatches must be accompanied by a consignment certificate.

To be packed as 5.3.4.3.

For any other type of ionisation detectors, please refer to company RPA.

Refer to 'Driver Training' section 5.5.
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5.3.3

Despatch of Finished Goods to International Destinations

This section covers the despatch of MF/RAFT Series Detectors from the Warehouse to
international destinations within the jurisdiction of the IAEA.

The requirements are as in 5.3.1 above, and in addition the materials must be shipped to
TAEA Regulations. The packaging must be able to withstand the rigours of international
transport.

For shipments between EC States, the European regulation No. 1493/93 requires
registration with consignees competent Authority prior to international shipment.

Shipments from EC Member States to UK

This includes FGS Ion Chamber Detectors (e.g. System Sensor from Italy), Scrap Ion
Chamber Detectors from any EC Member State, or Ion Chamber Sources as Component
Stock from any EC Member State.

The person responsible is the Purchasing Manager at the Warehouse.
The duties are:-

To complete the initial declaration of the type and quantity of radioactive material it is
intended to ship to the UK. This declaration must be sent to the Environment Agency
(EA), who will authorise and return it.

The declaration must be sent to the supplier of Radioactive Material in the Foreign EC
State. (Note the declarations can be for one shipment or multiple shipments over 3
years).

It is the duty of the supplier in the Foreign EC State to send details of actual shipments to

the UK every 3 months to the Environment Agency. (It is assumed these are matched
against the 3 yearly declaration).

Shipments from the UK to EC Member States

This includes FGS Ion Chamber Detectors, Scrap Ion Chamber Detectors, or Ion
Chamber Sources as Component Stock.
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The person responsible is the Purchasing Manager at the Warehouse.
The duties are:-
To ensure that the recipient has the declaration authorised by the Competent Authority in
that country to receive radioactive material and a copy is held on file at Walthamstow.
The actual shipments must only be made in accordance with the declaration and the
shipment records held with the declaration.
To send details of actual shipments received to the relevant Competent Authority in the
EC Member State, from which the Radioactive Materials are being sent. These details
must be sent every 3 months.
The goods must be described as Radioactive material and include a Proper Shipping
Name and Description including a United Nations Number as indicated below.
UN NUMBER NAME & DESCRIPTION OTHER RISKS
2910 Radioactive material Excepted Package articles | None

5.3.4

Packaging & Despatch of Waste (scrap) or Detectors within UK

This section covers the collection and despatch of waste detectors of all types (including
Non-Thorn) from the customer's premises via the Warehouse to their final destination.
Detectors need to be sorted into the correct category before packaging and despatch.

DETECTOR TYPE CATEGORY SECTION BELOW
F6, F7, MF/RAFT - All Types Excepted 5343
+ NSL AM241 below 2.0MBq (Package not
greater 200MBq)
Thom F3 & F5 I White, Type A 5344
+ NSL AM241 above 2.0MBq
Ra226 II Yellow, Type A 5345
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Pre printed address labels are stockcoded and available for shipment of detectors from
Warehouse for disposal. Refer to "Equipment & Materials' section. They are unsuitable for use by

the customers.

5.3.4.1 Removal from Customers Premises (All types)

Detectors must be packed correctly as detailed below, with a consignment certificate and
Service Detector Movement Docket completed before removal from site, one copy to
remain with customer. This notifies the customer of the number and type of detectors
removed. Please refer to Appendix 1 for standard letter if required by customer.

5.3.4.2 Damaged Detectors (All Types)

Detectors may be returned to the warehouse for disposal when they are  superficially
damaged. They must each be placed in an individual sealed polythene bag, labelled with
the Type, the damage sustained and the site from which it was removed, and then packed
and shipped as detailed in sections 5.3.4.3 and 5.3.4.4 below. In the event of damage to
the extent that the source holder is exposed special packing will be required and advice
must be sought from the Company Radiation Protection Supervisor.

5.3.4.3 Packaging - Excepted

o
o

o

Shipment is classed as "excepted".

Consignment certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

Detectors must be complete and undamaged.

Must be packed in a sealed plastic bag and then in any suitable cardboard box, so
that detectors are not damaged in transit.

Trefoil label AM1635/000 must be stuck inside the cover before closing the box (So
as to be visible when box is opened) _
Detectors are to be packed in maximum of 20 per box, as this is a manageable
quantity. Detectors are to be sorted by type.

Can be transported by either branch or courier service such as Lynx Transport.
Consignment certificate is required for disposal of waste production detectors, and
an I.S.T. must be with each shipment from Billet Road to Warehouse.

No special labelling is required on outside of box.

5.3.4.4 Packaging -  White, Type A

b

Shipment is classed as I White Type A.
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& Consignment Certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

©  Detectors may be superficially damaged - see section 5.3.4.2 of this procedure.

& Detectors must be packed in a sealed plastic bag and then in Type A Cardboard
Box, so that detectors are not damaged in transit.

& Three Trefoil Labels AM1626/000 must be used (see Consignment Certificate).
Two stuck externally at each end and one inside the cover before closing the box (so
as to be visible when box is opened).

Complete label as follows:- Contents:- “Smoke Detectors”
Activity:- X MBQ

(where X = Activity of each detector x total number of detectors).

©  Detectors are to be packed maximum of 50 per box, smaller quantities must have
additional packaging to prevent damage in transit. Detectors are to be sorted by
type.

& Shipment MUST only be transported by Securicor Omega. Lynx or Company
Transport is unacceptable.

5.3.4.5 Packaging (Radium Ra226 - All Types) - II Yellow

& Shipment is classed as a type A II Yellow package.

& Consignment certificate AM0240/000 and service detector movement docket
AMO0467/000 to be used for branch disposals.

& Detectors must be complete and undamaged.

& Must be packed in sealed polythene bag, then packed in cardboard box.
(type A) to ensure detectors are not damaged in transit.
Three trefoil labels AM1636/000 must be completed with contents, Transport Index
& Activity (see Consignment Certificate) and two stuck externally at each end and
one inside the cover before closing the box (so as to be visible when box is opened).

& Detectors are to be packed maximum of 20 per box, unless fewer than 20 are to be
sent. Detectors are to be sorted by type.

©  Must only be transported by Securicor Omega. Lynx or company transport is
unacceptable. '

& Radium Detectors (Ra226) must be sent direct from customer’s premises
to the Warehouse, due to the company licence conditions.
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5.3.5 Despatch of Waste (Scrap) Smoke Detectors From International Destinations

This section covers the collection and despatch of all types of waste detectors (including
non-Thorn) from international customers premises via the Warehouse to their final
destination.

The requirements are as in 5.3.4 above and in addition:-

& The materials must be shipped to IAEA Regulations. The packaging must be able
to withstand the rigours of international transport.

& For shipments between EC States, the European regulation No 1493/93 requires
either registration with EA or the competent authority in the country to which the
detectors are to be sent prior to international shipment.

©  The goods must be described as Radioactive Material and include Proper Shipping
Name and Description including a United Nations number.

UN Number Name and Description Other Risks
2910 Radioactive Material Excepted Package None
articles
2982 Radioactive Material NOS None
(Not Otherwise Specified)

5.3.6 All Consignments

PLEASE NOTE:

Any ionisation detectors returned to the Warehouse without the correct paperwork
and/or packaging, will be rejected and returned to the sender at the earliest opportunity,
with a recharge for packing and transport and a handling charge for each detector.

5.4 Storage of Radioactive Materials

This is very strictly controlled by Environmental Agency, the relevant legislation being the RSA
1993 and IRR 1985.

5.4.1 Storage at Branch

& All branches that store radioactive material must be registered.

& Finished Goods, waste (scrap) detectors and Radium detectors to be segregated
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5.5

within the store.

All waste (scrap) detectors to be shipped to the warehouse for disposal within 4
weeks of receipt.

Store to be B hour fire rated construction.

Store to contain nothing that is flammable.

Store to be locked at all times.

Store to be labelled with trefoil AM1634/000 and with Company Radioactive
Notice AM1809/000.

Store to be supervised by a competent (i.e. trained) person.

RPS must be appointed at each Hub Branch.

All stock movements must be accurately recorded to reflect Current Stock levels.
Maximum stock levels are on the Certificate of Registration

All losses must be reported to the Company RPS immediately.

& & & L4

72 A O 4

This store is only to be used for the storage of ICSD.

5.4.2 Storage on Customers Site

& No Finished Goods Ion Chamber Detectors are to be stored at Customers Site.
& Any waste (scrap) detectors that have been removed from the customers system
must not be stored on the customers premises.

Driver Training

Effective from 1st July 1997 the new regulations are compulsory.
Certificates must confirm driver understands points 1, 2 & 3 in 5.5.2 and driver must
sign 2 copies; one for driver, one to be held at Branch.

Certificates of training (both "general’ and * ADR') must be carried by the driver of the
vehicle and produced on demand by the police or Vehicle Inspector. Certificates will
be issued by Branch Manager.

The regulations are The carriage of Dangerous Goods by Road (Driver Training)
Regulations 1996 SI1996 No. 2094. They apply to all staff whether carrying one
detector or a large consignment.

Driver Training information is available from the Resourcing Manager based at

Sunbury.
Training frequency - every 5 years or when legistation changes.

5.5.1 Excepted Packages
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This applies to MF300/500 Lo Pro & Raft. Drivers do not need any special
training, however they must be aware of the risks and hazards of transporting
these products.

Maximum item limit of 2 MBq, as detectors are 33 KBq, they are below limit.
Maximum package limit of 200 MBq (A2 Value) is equal to 6000 detectors in
any one package.

No practical limit to number of packages.

5.5.2 Type A Packages (less than 11 packages) - I White & IT Yellow

This applies to F35/F50 Range & NSL & Radium. Drivers must have
"general training" which must include:-

1.  Understand the hazards presented by the goods they are transporting and
the actions to be taken in the event of an emergency.

2. Know their duties under the Health & Safety at Work Act 1974.

3. Know their duties under the Radioactive Material (Road Transport) (Great
Britain) Regulations 1996 (RAMRoad).

The operator of any vehicle must keep a record of the general training provided
to any employee. .

For details of Type A Packaging, refer to section 5.3.4.4. This will especially
apply to TSL Branch Engineers removing F35/F50's, from site to Branch for
disposal.

Placarding and metal sign on vehicle required.
Maximum limit per package is 200 MBq (or box of 60 F50’s).

5.5.3 Types A Packages (11 or more packages) - I White & IT Yellow

In this instance it is recommended that a courier (e.g. Securicor Omega) are used,
or if further information is required, please contact Company RPS.

This also applies to F35/F50 Range & NSL & Radium. Drivers must have an
ADR Diriving Certificate awarded by City & Guilds. This applies to the
disposal of F35/F50's from the Warehouse to AEA Winfrith. It would also
apply to TSL Branch Engineers when disposing from a large site.

For details of Type A Packaging, refer to section 5.3.4.4.
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The vehicle must be placarded with a Class 7 Trefoil (not stockcoded) and carry
a fireproof notice in the cab (stockcoded) and fire fighting equipment.
There are also special restrictions on transport of II yellow packages. Please
contact RPS for detail.
Maximum limit per package is 200 MBq (or box of 60 F50’s).
Maximum number of packages per consignment is unlimited, but the
consignment total must be below 2GBq
6.0 RECORDS
& Copies of Consignment Certificate AM0240/000 must be retained at the relevant branch (or
point of despatch) for a period of 5 years following confirmation of transport to Billet Road.
& If customer requires confirmation of disposal, the branch is to supply a copy of the consignment
certificate from site to branch store and a standard letter in appendix 1.
7.0 LIQUID LEVEL GAUGES
7.1 INTRODUCTION

7.2

7.3

7.3.1

7.3.2

The purpose of this procedure is to describe a method for limiting the amount of radiation to which
the user of a Panax TM64 liquid level gauge is subjected. It is also to ensure that people in the
vicinity of the source in use are subjected to the minimum practicable dose. This procedure forms the
local rules for use of Panax gauges in compliance with regulation 11 of the Ionising Radiation’s
Regulations 1985.

SCOPE

This work instruction is to be utilised by all users of Liquid Level Measuring Devices; normally used
within Fixed Extinguishing and Marine Applications.

DEFINITION

A user shall be a person who has completed a Company recognised course of training and has been
issued with the necessary Certificate of Competence.

The user will be familiar with the equipment and be capable of determining an unsafe condition (eg.
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lead shielding cylinder of the carrying case not in place, source not in place or leak testing is
overdue).

7.3.3  The user will be completely familiar with the Certificate of Registration issued under the Radioactive
Substances Act 1993 and pay particular attention to the clause covering the Keeping and Use of
Registered Sources, viz: "The gauge will either be kept under continuous surveillance while being
used or locked in a suitable store to prevent unauthorised removal".

7.4 PROCEDURE

7.4.1. Equipment

7.4.1.1. When not in use the liquid level gauge will be enclosed in a carrying case designed to limit the surface
dose rate to less than 5 micro Sievert per hour and to contain all the component parts of the
Measuring Device. A label indicating the isotope type, the source strength and including a trefoil
symbol must be visible when the carrying case is open. A current test certificate covering wipe test
and fit for purpose and a copy of the certificate of registration must be fixed to the inside of the case
so as to be available for scrutiny. Careful assembly of the gauge into the case will ensure that the
surface dose rate is kept to the required level. The source must be carried located in the lead shielding
of the carrying case when transported.

7.4.1.2. The carrying case must be examined periodically, at least annually and declared fit for use. A record
of this check must be maintained.

7.4.1.3. Wipe tests must be carried out by one of the companies below at periods not exceeding 26 months
and the certificate displayed in the carrying case. (See Reg 18 IRR 1985).

The recommended companies are:

1) NRPB. Harwell, Glasgow and Leeds. (01235) 831600
2) Negretti Automation. Aylesbury. (01296) 395931

7.4.1.4. Damage to the Source-holder must be reported immediately to the Company Radiation Protection
Advisor at Sunbury.

7.4.1.5 There are no controlled areas around the source in use or storage, conditions are in schedule 6.1 of

IRR 1985 are met and company RPA is satisfied that no person using the equipment will receive
more than 3/10 of an appropriate dose limit.

7.4.2. Use of liquid level gauge
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7.4.2.1.

7.4.2.2.

74.2.3

7.4.3.

7.4.3.1.

7.4.3.2.

7.4.3.3

7.4.3.4

To minimise the exposure to radiation during assembly of the source to the stirrup the source should
be kept as far from the body as is practicable and only removed from the lead-shielding for assembly
immediately before taking measurements. The unshielded source must never be touched by hand.
During the period that the source is in use, care must be exercised to prevent other people from being
exposed to radiation. Other persons must be kept at least 1 metre away during use.

Separate records must be kept for each Source and they must include the date of receipt, the
radionuclide, the activity, the identification number and its location. A daily check of the presence of
the source must be made and the location must be recorded. These records must be made available
for Audit.

Prior to visiting a customers premises with a gauge, the customer should be provided with a
copy of the Health and Safety Data Sheet provided in Appendix 2.

Transport

The Liquid Level Measuring Equipment must be stowed in its carrying case and placed

in the restraining frame fitted to the structure of the vehicle while it is in transit. The carrying case
must be locked in transit. Prior to transport, the transport container should be checked to ensure that
the source is correctly located in its shielding. The transport container itself must be inspected.
Report any defects to the RPS. The gauge cannot be transported unless its carrying case is free of
defects. The gauge is transported as an "Excepted Package’.

A Consignment Note AM0240/000 must be used every time the gauge is transported (i.e. from
branch to site). The records must be kept for 2 years and be available for audit scrutiny.

The Radioactive Material (Road Transport) (Great Britain) Regulations 1996 require drivers
transporting radioactive sources:

(i) to exercise reasonable care when transporting radioactive material to ensure a gauge is
not lost or unlawfully removed from the vehicle.

(i) to not without reasonable cause leave the vehicle unattended in a place to which the
public have access.

Actions to take in the event of a Road Traffic Accident (RTA).

The Radioactive Material (Road Transport) (Great Britain) Regulations 1996 require a
driver to take certain actions in the event of a RTA. These actions are summarised below.

(1) First priority in the event of a RTA is to save life and prevent further injury, including
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prevention of vehicle fire.

(i) Ifthe vehicle is still roadworthy, but the gauge and its container is undamaged, then
return to the branch.

(iii) If the vehicle is not roadworthy, but the gauge and its container is undamaged, then
contact the branch and arrange for another vehicle to collect the gauge.

(iv) In the event that the vehicle has overturned, suffered serious damage or been involved
in a fire or a gauge has been stolen from the vehicle damaged in the accident then:

(a)  contact the police and the RPS. The company RPA must be informed of the
incident.

(b)  the company RPA must report the accident to the Department of Transport.

Ifit is suspected that the container or the gauge has been damaged, then the gauge
cannot be transported until the company RPA (or RPS after consulting the RPA) has
attended the scene of the accident and verified that the container and gauge are
undamaged. A certificate to this effect must be provided by the RPA (or RPS) before
the gauge can be moved.

(v) Ifitis suspected that the source rod has been damaged, then no one should attempt to
move the gauge until specialist advice has been provided by the company RPA or other
radiation adviser (eg. NRPB, local hospital health physicist). In the event that the
source rod is damaged, the source itself may be ruptured leading to contamination.
Persons must be kept at least 2 metres away from the gauge until advice has been

sought.

If the accident occurred on a public highway, or area that the public have access to, then the
police may invoke the National Arrangements for Incidents Involving Radioactivity (NAIR)
scheme (this would call on a radiation specialist from a local hospital or other institute
where specialist advice can be obtained). The driver, if he is able to do so, must co-operate
with any radiation specialist who attends the scene.

7.4.4  Storage
7.4.4.1 When the vehicle is not being used on company business or is parked in a public area

overnight the gauge must be removed from the vehicle and placed in a suitable

storage. The vehicle must not be used as an overnight store. In the event that it is not

Page 18 of 20



TYCOo £ FCTRONIC PRODUCT GROUP

RADIATION PROTECTION PROCEDURE Ref: TSG 10.4

THE HANDLING STORAGE AND ISSUE: 5
TRANSPORT OE RADIOACTIVE MATERIALS

7.4.4.2.

7.4.5

8.0

possible to return a gauge to its store at the end of the working day, the company RPA
should be contacted to locate an alternative store.

Facilities for storage are detailed in 5.4.1. When the vehicle is being used for private purposes the
gauge must be placed in a secure storage facility. Users must be familiar with the conditions of use
placed upon them by the Certificate of Registration that is displayed at their Registered Office.

Contingency Plan
General - Please refer to section 5.2 Health & Safety, this details the incident reporting procedure.

Lost/stolen - liquid level gauges or fire detectors

Immediate search must be made, if it cannot be found within 1 hour contact company RPA/RPS. If
after further search it still cannot be found, then the Environment Agency and the police must be
contacted.

Fire - Liquid level gauges or fire detectors

The company RPA/RPS must be contacted immediately. No one should attempt to move the gauge
or detectors after the fire - there may be contamination as a result of the fire. The Environment
Agency should be notified if the source is damaged in the fire.

Mechanical damage - Liquid level gauges or fire detectors

Contact the company RPA/RPS immediately - Warning there is the possibility that the
source/detectors are damaged which could lead to contamination. No one must approach if the
source is damaged. The RPS or RPA must check dose rate as soon as practical to ensure it is safe to
approach.

Road Traffic Accident - Liquid level gauges or fire detectors.
As7434

RECORD OF CHANGE

Issue Date Issue Level Revision and Summary of Changes

August 1995 1 Ist Issue

February 1996 2 Sections 5.3.4 & 5.3.4.4 amended to meet revised

July 1996 3 to meet 1996 Transport Regulations.

conditions for disposal of Radioactive Fire Detectors.

Sections 5.3.1,5.3.4.3., 5.4.1, 6.0, 7.4.3.3., amended
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Amended to include Driver Training Regulations
June 1997 4 1996 and updated liquid level gauge instructions.
. Now in 2 identical versions as TSG 10.4 & TSS 10.4.

Amended to include Director of purchasing and
distribution as signatory.
March 1998 5
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FIRE PROTECTION SYSTEMS COMPANY
835 Sharon Drive
Westlake, Ohio 44145

A tyco INTERNATIONAL LTD. COMPANY

July 20, 1998
Changes for Registry No: NR-776-D-101-E dated September 16, 1994

Model Designation:

The model designations MF Series, OID (P/N PU 90-2000-1 and P/N 90-41000-1), NID-58 and
NID-68 AS Series are no longer manufactured.

The new model designation is Lo-Pro Series
Distributor:

The distributor has been changed to Grinnell Fire Protection Systems Co. as described in the
application to amend license 34-23772-01. This section should read

Grinnell Fire Protection Systems Co.
835 Sharon Drive

Westlake, Ohio

(440) 871-9900

The manufacturer is still Thorn Security Limited, but does business as Tyco Electronic Products
Group. The correspondence and documentation related to their activities bear either name.

Nittan Company, LTD. no longer produces the series of detectors applicable with this registry.
Sealed Source Model Designation

Current information will remain the same

Isotope: Maximum Activity:

Current information will remain the same

Leak Test Frequency:

Current information will remain the same

Principle Use:

Current information will remain the same



Custom Device:

Current information will remain the same

Device Type:

Current information will remain the same

Device Type:

The Lo-Pro series Ion Detectors consist of models 612 and 912 and is intended for commercial
use. Both detectors use the same mechanical construction. Different performance characteristics
are obtained by variations in the electrical circuity.

References

Due to the fact that Thorn Security Limited and Nittan Company LTD no longer manufacture the
models listed on the registry, the documents listed under References no longer apply. They are
identified below and attachments are included with this amendment.

Attachment # Date Description

Al-l October 25, 1989 | Request for evaluation and Registration of MF312 Ion
Chamber Detectors

Al-2 May 31, 1990 Supplement to submission for MF series detector
evaluation

Al-3 July 20, 1990 The label is no longer valid, the only place it can be
found is on existing detectors.

Al-4 August 26, 1993

Al-5 February 10, 1994 | Change of address notification

A2-1 March 14, 1990 Application for License to Possess MF 312 Ion Detectors

A2-2 August 9, 1990 Thorn quality procedure no longer applies. Replaced as
identified in section II of this application. Appendix E7

A2-3 October 10,1991 Amendment request for Nittan Detectors which are no
longer manufactured and attached News release of
Autocall purchase

A2-4 April 25, 1994 Request for transfer of licenses to Mattingly One Limited

A2-5 August 18, 1994 Change of status letter

A3 November 15, Updated documents for license 12-16029-01E

1990
A4 March 13, 1992 Affidavit signed by E. Joseph Martini.




A ] sC{rP

R T S ba - Y R E R |

1q1000’ 370/56 THORN SECLRITY "o

Savurgy s

(\\ Mnh

THORN SECURITY

B t—/ Géo—~—-—"-~—“ é
e A
:S-iVHJ}H‘”.. .blk&
Mr. Stephen Baggett i : ‘,'m;?‘ . (u\~iyy”
NRC Office of Nuclear Matex{ S TR - """"“";J Fov ol T3z oy

Safety and Safeguards
WASHINGTON DC

20555 Usa Date: 25th0Oct’'89

Telephone 01733

Copy:L.Kaiser
W.Vodak
W.Fawcett

.Barrett
cfi:B.E.H.Laluvein

Subject: Safety Evaluation and Reistration of THORN SECURITY
MF312 Ion Chamber Smoke Detector

Dear Mr. Baggett,

We hereby apply for Safety Evaluation and Registration
of our MF312 lon Chamber Detector. Enclosed are the Application Fee of
$1600, two sets of the documentation required and two Dummy Detectors

from which one cover has been removed to facilitate your easy
inspection.

If you need any further {information or clarification, please do not

hesitate to contact either the writer of this letter or our Mr. R.
Barrett.

It {3 worth mentioning that when the registrafion of the design is
complete, our colieagues at THORN AUTOMATED SYSTEMS Inc. of Westlake
Ohio, will be the US digtributor of the devices. They will, of

course, be applying for a License to carry out this function 1iIin the
near future.

We are looking forward to a successful outcome to this application.
Could you possibly indicate the likely timescale to achieve
registration, assuming no technical difficulties. Perhaps it would also

be useful for us to know the average time taken for simple applications
such as ours.

Very best regards,

Yours sincerely,

é{gXbb*fEig*ﬁ\——‘— VIHORN S

Rewtatnrer

prrachmens A1) rgrer Cariton
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Components of automatic fire
detection systems

Part 7. Specification for point-type smoke detectors
using scattered light, transmitted light or ionization

Organes constitutifs des systémes de détection automatique d‘incendie
Partie 7. Détecteurs ponctuels de fumée, fonctionnant suivant le principe de la
diffusion de la lumiére, de la transmission de la lumiére et de l'ionisation

Bestandteile automatischer Brandmeldeaniagen

- Teil 7. Punktférmige Rauchmelder, nach dem Streulicht-, Durchlicht-,

oder lonisationsprinzip
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Components of automatic fire detection systems

Part 7. Point type smoke detectors; detectors using
scattered light, transmitted light or ionization

1. Object and field of application

This European Standard specifies requirements, test
methods and performance criteria for point-type, re-settable
smoke detectors that operate using scattered light,
transmitted light, or ionization.

For the testing of other types of smoke detectors, or smoke
detectors working on different principles, this standard
should anly be used for guidance. Smoke detectors with
special characteristics and developed for specific risks are
not covered by this standard.

NOTE. Certain types of detsctor contain radioactive materials.

The national requirements differ from country to country and
are not specified in this standard.

2. Methods of test and test schedules

. 2.1 General requirements for testing

The detectors shail be tested according to the schedule in
annex A.

Where applicable in each test, the detector(s) under test
shall be connected to supply and indicating equipment in
accordance with the data suppiied by the manufacturer,

If the supply and indicating equipment affects the response
behaviour of a detector a special note shall be provnded in
the test report.

If a detector permits adjustment of the threshold value,
it shall meet the reguirements of the standard at the
extremes of adjustment.

If the requirements of any one of the clauses in this Part
are not met, then the type of detector does not comply

- with this Part 7 of the standard EN 54.

NOTE 1. Smoke detectors are subjected to basic tests and fire
sensitivity tasts. In the besic tests (clause 5 to 20) the detectors are
tested in various ways t0 determine whaether they are basically
capable of withstanding certain ambient conditions that may occur
in practice, so as to be sufficiently certain that the detector will
remain functional for a sufficiently long period of practical use,

or at least for 3 period between two services or inspections of the
installed fire detection system. Furthermore, the besic tests verify
the consuancy of the response threshold of an individusl detector
and the similarity of response threshold of detectors relative to one
another. The behaviour of the detectors in the cass of fire is not
examined in the basic tests.

NOTE 2. In clause 21, the fire sensitivity tests according to EN 54-9,
the detectors are subjected to various resi test fires in a fire test
room. In this way, the responss behaviour of the detectors to res!
fires is verified and the sensitivity of the detectors to various defined
fires is determined,

2.2 General tolerancs for methods of test
Where tolerances are not specified in the meathods of test

given in the annexes, a general tolerance of £ 5§ % shall be
assumed.

- 3. General requirements

3.1 Data

The manufacturer shall ensure that any type of detector
purporting to comply with this Part of EN 54 is capable of
passing all the tests and other requirements given herein.
Detectors which are intended for marketing as separate
units for installation in different systems shall be marked
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with sufficient operational data to ensure their performanc
in accordance with this standard, or alternatively such data
shall be provided separately. The manufacturer shail
specify the operating principle of the detector.

3.2 Marking

Each detector purporting to comply with the requirements
of this Part of EN 54 shall be marked with:

{a) the number of this standard (i.e. EN 54-7);

(b) the name or trademark of the arganization acceptin:
liability for compliance of the detector with this Part o¢
EN 54 (this organization may be the manufacturer or
the supplier of the detector):

NOTE. In some countries it is required that certification of
compliance with this standard is carried out by an approved
test house. Such requirements will normally be given in a
national particularity to this standard.

(c} the type number of the detector.
3.3 Individual indication of operation
Each smoke detector shall be provided with an indicating

lamp, or equivalent visual indication, by which the
individual detector releasing an alarm may be identified.

4. Response threshold value

Measurement of response threshold value, required for the
tests specified in clauses 5 to 17 and 20, shall be carried ou-
in the manner described in annex B.

NOTE. In this Part of EN 54, m is the response threshold value for
scattered light smoks detectors and transmitted light smoke
detectors, and y is the response threshold value for ionization
smoke detectors. {See annex B.)

5. Switch-on

The detector shall be tested in the manner described in
annex C.

The detector shall be deemed to comply with the
requirements of this clause if the ratio of the response
threshold values ¥ mgex : Ymin OF Mmex : Mmin is NOt

greater than 1,6, and the lower response threshold vaiue
Ymin is not less than 0,2 or My, is not less than 0,05 dB/m
and if the detector emits neither a fault signal nor an alarm
signal during the test.

6. Repeatability

The detector shall be tested irr the manner described in
annex D.

The detector shail be deemed to comply with the
requirements of this clause if the ratio of the response
threshold values ¥mex  ¥min OF Mmax : Mmin iS N0t
greater than 1,6 and the lower response threshold value
Ymin is not less than 0,2 or M, is not less than 0,05 d¢B/m

7. Directional dependence

The detector shall be tested in the manner described in
annex E.

The detector shall be deemed to comply with the
requirements of this clause if the ratio of the response
threshold values ymex : Vmin OF Myex : Mmin is NOT
greater than 1,6, and the lower response threshold value
Ymin is N0t less than 0,2 or m,,;,, is not less than 0,05 dB/m

8. Reproducibility

The detectors shall be tested in the manner described in
annex F_
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The detector shall be deemed to comply with the
requiremaents of this clause if no breakdown or flashover
is observed during the test. :

20. Low ambient temperature
The detector shall be tested in the manner described in
annex S.
The detector shall be deemed to comply with the
requirements of this clause if

(a) during the fall in temperature and during the

stabilization period no fault signal or alarm signal is
emitted:;
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(b} the ratio of the response threshold values
Ymax © Ymin OF Mmax i Mmiq is NOt greater than 1,6.

21. Fire sensitivity

The four detectors shall be tested in the manner described
in EN 54-9 using test fires TF 2, TF 3, TF 4 and TF 5.
The detectors shall be deemed to comply with the
requirements of this clause of EN 54-7 if all the detectors
detect the test fires TF 2, TF 3, TF 4 and TF 5 and can be
classified as being class A, B or C.



Annex B

Measurement of the rasponse threshold values in
the wind tunnel

B.1 Test method '

The detector provided for the test shall be installed in the
wind tunnel {B.2) in its normal operating position with the
fastenings provided for this purpose. The detector shall be:
connected to its control and indicating equipment for

15 min to 20 min before commencing measurement.

The air velocity in the wind tunnel in the proximity of the
detector shall be 0,2 + 0,04 m/s for all tests unless a
different value is expressly indicated, e.g. the test according
to clause 10.

The air temperature in the wind tunnel shall be 23+ 5 °c.
unless a different value is expressly indicated, e.g. the test
according to clause 11.

in all the measurements of the response thresholds of a
particular type detector, other than those of annex J,

the air temperature in the wind tunnel shall not vary by
more than 5 °C, unless a different value is expressly
indicated, e.9. the test according to clause 11.

in all tests the supply voltage to the detectors shall be
between 99 % and 101 % of the nominal supply voitage,
unless a differsnt value is expressly indicated, e.g. the test
according to clause 9.

Before commencing each measurement the wind tunnel and
the detector to be tested shail be free from aerosol.

All aerosol density measurements shall be carried out

in the proximity of the detector.

A test aerosol (see B.3) shall be fed into the wind tunnel
so that:

Am <02 d8/m (for optical smoke detectors)
At min

Ay .
At < 0,15 min

Ses B.4 for the definitions of m and y.

The initially selected rate of increase in aerosol density
shall be similar for all measurements in the wind tunnel.
At the moment of responss of the detector the value m
shall be recorded for optical detectors or y for ionization
detectors.

B.2 Wind tunnel

A closed circuit wind tunnel capable of air velocities
between 0,1 m/s and 1 m/s shall be used for the test.
Means shall be provided for the introduction of the test
aerosol such that, in the measuring section, a homogeneous
dispersion of aerosol density is obtained over the
cross-section.

The air temperature in the wind tunnel shall be capable of
being raised from 20 °C to 50 °C at a rate of < 1 °C/min.
A plan of the measuring section, and the positions of the

=1 (for ionization smoke detactors)

- measuring instruments and smoke detectors being tested
are shown in figure 1.

B.3 Test asrosol

A polydispersive aerosol shall be used as the test aerosol.
The maximum of its particle size distribution shall be
between 0,5 ym and 1 ym. The refractive index of the
aerosol particles should be approximately 1,4.
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The test aerosol shall be generated, reproducible and stable
with regard to the following parameters:

particle size distribution, .
optical constants of the particles,

particle shape,

particle structure.

The stability of the aerosol should be ensured. One possible
method to ensure that the aerosol is stable is to measure
the ratiom : .

It is recommended that an aerosol generator producing a
paraffin oil mist is used as the test aerosol (e.g. liquid
paraffin which is used for pharmaceutical purposes).

B.4 Rasponse threshold value, measuring instruments
B.4.1 Optical method

The response threshold value of optical smoke detectors is
characterized by the absorbance index of the test aerasoi
measured at the moment of response.

The absorbance index is designated m and given in units of
decibels per metre (d8/m). The defining equation

=—1-O_| i
m= g %9

applies for the absorbance index, where

d = the optical measuring Iength in the test aerosol
{measured inm);

P, = the radiated power received without the test
aerosol;

P = the radiated power received with the test aerosol.

The measuring instrument shall have the following
properties:
{a) the length of the measuring zone in which the
aerosol is measured shall be not more than 1,1 m;
greater effective optical measuring lengths can be
obtained by reflection of the measuring beam inside
the measuring zone;
{b) the optical system shall be arranged so that any light
scattered by more than 3° by the test aerosal is
disregarded by the light detector;
{c) at least 50 % of the effective power of the light bearr
shall be within a wavelength range of from 800 nm to
950 nm, not more than 1 % of the effective radiated
power shall be within a wavelength range below 800 nm
and not mora than 10 % of the effective radiated power
shall be within a wavelength range above 1050 nm
{the effective radiated power in each wavelength range
is the product of the power emitted by the light source,
the transmission level of the optical measuring path in
clean air and the sensitivity of the indicator within this
wavelength range);
{d) the measurements shall be carried out with a degree
of accuracy such that, for all smoke densities between
0dB8/m and 2 dB/m, the error of measurement does not
exceed 0,02 dB/m + 5 % of the smoke density indicated
Before and after each test in which response threshold
values are measured, the indication shown on the measurir
instrument shall be compared with an indication in clean
air, If there is a discrepancy of more than 6,02 dB/m
between tha two measured values of such a pair, the
response threshold value measured shall be deemed invalid
and the measurement shall be repeated.



B.4.2.3 Technical data
{a) Radiation source:
isotope Am?*t
activity 130kBg (3.5uCi)+5%
average a energy 45MeVi5%
The radiation source is gripped by its holder in such a
way that no open cut edges are accessible, and its open
surface is protected by a noble metai layer so that no
americium is accessible on the surface.
Form of radiation source:
circular disc
¢ =27 mm
{b) lonization chamber:
The current-voitage characteristic of the chamber
measured in aerosol free air at;

pressure =101,3 £ 1 kPa

(760 mmHg){1, 013 bar),
temperature =25+2°C,
relative humidity =55+20%,

should be as in figure 4. The chamber impedance
{reciprocal of the siope of the current-voitage
characteristic) shouid be 1,9 x 10" Q +5%
The chamber is normally operated in the circuit of
figure 5. The supply voltage should be such that the
current in the measuring electrodes is 100 pA.
{c) Current measuring amplifier:

Rg < '0, (e} ’
{d) Suction system:

quantity of air required 30 I/min £ 10 %.

Annex C

Switch on test

The response threshoid vaiue of the detector shall be
measured according to annex B. The detector shall remain
connected to its supply and indicating equipment for

7 days without interruption. After this period the response
thresholid value shall be once more determined according
to annex 8.

The flow direction is arbitrary, but it shall be the same for
both measurements.

The greater response thrashold value is given the symbol
Ymax OF Mmgy , the lesser value is given the symbol

Ymin OF Mpiq.

Annex D

Repeatability test .

The response threshold value of the detector shall be
measured 8 times according to annex B.

The flow direction is arbitrary, but it shall be the same for
all 6 measurements.

The maximum response threshold value is given the symbol
Ymex OF Mgy, the minimum value is given the symbol
Ymin OF Menvine

Annex E

Test for directional dependence
The response threshold value of the detector shall be

measured according to annex 8. A total of 8 measurements
shall be takan the detarenr Reinm rearasad AC? sbmnis o
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vertical axis between each measurement, so that the
measurements are taken for 8 different flow directions.
The detector faces facing the air flow for which the
maximum and minimum response threshold values were
measured, shall be marked accordingly. In the following
tests the corresponding directions are called respectively
‘most unfavourable’ and ‘most favourable’ direction.

The maximum response threshold value is given the symbol
Ymax OF Mmg,, the minimum value is given the symbol
Ymia OF Mmiq .

Annex F

Reproducibility test

The response threshold values of the detectors shall be
measured and recorded according to annex 8 for the most
unfavourabie flow direction.

The maximum response threshold value is given the symbol
Ymax OF Mgy, the minimum value is given the symbol
Ymin OF Myyin . . ’

Annex G

Variations of supply voltage test

The response threshold value of the detector shall be
measured twice according to annex B, for the most
unfavourable flow direction, once at the upper limit and
once at the lower limit of the nominal supply voltage range
specified by the manufacturer. If no voltage range is given,
the response threshold value shall be measured once at

85 % and once at 110 % of the nominal supply voltage.
The maximum response threshold value is given the symbol
Ymax OF Mmay ., the minimum value is given the symbol
Yenin Of My .

Annex H

Test for sensitivity to air movement

H.1 Response behaviour

The response threshoid value of the detector shall be
measured as in annex B for the most and least favourable
flow directions. The response threshold values in these tests
are ¥(0,21max 304 ¥(0,2)min OF M0, 2)max 3N M0, 2)min -
The tests shali be repeated using an air velocity in the
proximity of the detector of 1 £ 0,2 m/s. The response
threshold values in these tests are ¥(1,0)max 30d ¥(1 0ymin OF
M(1,0)max 3N M4 g)min-

H.2 False alarm behaviour

The detector shall be placed in a suitable wind tunnei and
subjected to an aerosol-free sir flow at a velocity of
v=510,5m/s and then to a gust lasting 2 s at a velocity of
10 £ 1 m/s. The most favourable flow direction shall be
used. Any signal emitted shall be recorded.

Annex J

High ambient temperature test

The detector shall be instailed in the wind tunnel in its
normal operating position with the most unfavourable flow
direction and connected to its control and i ndicating
equipment. The air temperature in the wind tunnel shall be
8 =23+ 5 °C. The air temperature in the wind tunne! shall
then be.increasad 1050 2 2°C atarate of < ! °A/min
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Annex N

Shock test

The detector shall be mounted by means of its normai
fastenings, at the centre of the underside of a timber beam
in its normal operating position and shall be connected to
the control and indicating equipment, The timber beam
shall be of cak (European or American White)!’ and shall
have cross-sectional dimensions of 100 mm x 50 mm.

It shall be clamped on its narrower face to two oals
supports of 50 mm width and of sufficient height that the
detector does not touch the floor. The supports shall be
placed freely on edge at 900 mm centres on a level concrete
floor and at right angles to the longitudinal axis of the
beam. A cylindrical steel block weighing 1 kg shall be
dropped five times on to the centre of the upper horizontal
face of the beam from a height of 700 mm. The area of
impact of the weight is 18 cm? £ 10 %. The block shall be
guided by suitable means so as to strike the beam with its
longitudinal axis vertical.

A suggested but not compulsory form of apparatus is
shown in figure 7.

After the test the response threshold value of the detector
shall be measured according to annex B in the most
unfavourable flow direction.

Of the two response threshold values measured in clauses 8
and 15, the greater is given the symbol Vpmex O Minax

the lesser value is given the symbol yin OF Mmin.

Annex O

Impact test
0.1 Meathod of test

One detector shall be tested. The detector shall be mounted
on a rigid horizontal backing board by means of its normal
fastenings, in its normal operating position and connected
to the supply and indicating equipment.

1t shall be subjected to an impact of 1,9 £ 0,1 J delivered
in a horizontal direction, at a velocity of 1,5 £ 0,125 m/s,
by a swinging hammer having a hard aluminium head made
from aluminium alloy Al-Cu4SiMg to iSO 209?,

solution treated and precipitation treated condition,

with a plane impact face at an angle of 60° to the
horizontal when in the striking position.

After the impact the detactor and its connections shall
remain undisturbed for at least 1 minute.

Without any change to the position of the detector relative
to its mounting base or socket, the detector shall be
disconnected from the supply and indicating equipment
and shall be transferred from the impact test apparatus to
the test unnel, together with its backing board.

The response threshold vaiue of the detector shall then be
measured according to annex B in the most unfavourabie
flow direction.

.Of the two response threshold values measured in clauses 8

n Europesn osk » Quercus rodur L.
Quercus petraes Liedi.
Amarican White cak = Quercus spp. principally
Quercussiba L.
Quercus prinus L.
Quercus Iyrats Walt.
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and 16, the maximum value is given the symbol vy, or
Mmex and the minimum vaiue the symbol y..., or Mpin.

0.2 Apparatus

Unless otherwise specified all dimensions in 0.2 are subject
to a tolerance of £ 0,5 mm.

0.2.1 This apparatus (figure 8) consists essentially of a
swinging hammer comprising a rectangular section head
with a chamfered impact face mounted on a tubular steel
shaft. The hammer is fixed into a steel boss which runs on
ball bearings on a fixed steel shaft mounted in a rigid steel
frame, so that the hammer can rotate freely about the axis
of the fixed shaft. The design of the rigid frame is such as
to aliow complete rotation of the hammer assembiy when
the detector is not present.

0.2.2 The striker is of dimensions 76 mm wide x 50 mm
deep x 94 mm long (overall dimensions). It has a plane
impact face chamfered at 60 * 1° to the long axis of the
head. The tubular steel shaft has an outside diameter of
25 0,1 mm with walls 1,6 £0,1 mm thick.

0.2.3 The striker is mounted on the shaft so thatitslong
axis is at a radial distance of 305 mm from the axis of
rotation of the assembly, the-two axes being mutually
perpendicular. The central boss is 102 mm in outside
diameter and 200 mm long and is mounted coaxially on
the fixed steel pivot shaft, which is 25 mm in diameter.
The precise diameter of the shaft will depend on the
bearings used.

0.2.4 Diametrically oppose the hammer shaft are two
steel counter balance arms, each 20 mm in outside diameter
and 185 mm long. These arms are screwed into the boss so
that a length of 150 mm protrudes. A steel counter balance
weight is mounted on the arms so that its position can be
adjusted to balance the weight of the striker and arms, as in
figure 8. On one end of the central boss is mounted a

12 mm wide x 150 mm in diameter aluminium alloy pulley
and round this an inextensible cable is wound, one end
being fixed to the pulley. The other end of the cable
supports the operating weight.

0.2.5 The rigid frame also supports the mounting board on
which the detector is mounted by its normal fixings and

‘connected to its normal indicating equipment. The mount-

ing board is adjustable vertically so that the centre of the
impact face of the hammer will strike the detector when
the hammer is moving horizontally, as shown in figure 8.
The blow shall be struck by the centre of the impact face
and the azimuthal direction of impact, relative to the
detector, shall be chosen as most likely to impair the normal
functioning of the detector. A suitable but not compulsory
apparatus is described in 0.2 and shown in figure 8.

0.2.8 To operats the apparatus the position of the
detector and mounting board is first adjusted as shown in
figure 8 and the mounting board is then secured rigidly to
the frame. The hammer assembly is then balanced carefully
by adjustment of the counter balance weight with the
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Annex R

Dielectric strength test .

The detector shall be subjected to the following climatic
conditions for at least 24 h:

Temperature: 25+ 1°C

Relative humidity: 50 * 3 %

The detector shall be mounted in its normal position ona
metal plate which is regarded as the earth connection.
Using a voitage generator capable of delivering a sinusoidal
voltage of between 40 Hz and 60 Hz, with an adjustable
amplitude of 0 V to 1500 V r.m.s. (effective value), and a
constant short-circuit current of 10 A r.m.s. (effective
value), an increasing test voltage shall be applied between
the metal plate and the short-circuited connecting wires,
This shall be carried out as follows:
(a) for detectors with nominal supply voltages of below
50 V, the test voltage shall be increased from 0 V to
500 V at arate of 100 V/s to 500 V/s and maintained at
the final magnitude for 60 £ 5 s;
{b) for detectors with nominal supply voltages of more
than 50 V and less than 500 V, the test voltage shall be
increased from O V to 1500 V at a rate of 100 V/s to
500 V/s and maintained at the final magnitude for
60t5s.
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Annex S
Low ambient temperature test

The detector shall be connected to its supply and indicatirc
equipment and placed in a chamber at 3 temperature of
between 15 °C and 25 °C for a periad of at least 1 h.

The air temperature in the chamber shall then be reduced
t0 -20 ¢ 2°C at a rate not greater than 0.5 °C/min.

The detector shall be left at this ambient temperature for
one hour to allow its temperature to stabilize.

The conditions in the chamber shall be such that
condensation or ice cannot form on the detector.

At the end of the stabilization period, the detector shali be
removed from the chamber and kept for a periodof 1 h to
2 h atan ambient temperature between 15 °C and 25 °c
and at a relative humidity of 70 % or less. The response
threshold value shall be measured and recorded according
to annex B for the most unfavourable flow direction.

Of the two response threshold values measured in the tests
in accordance with clauses 8 and 20, the greater value is
given the symbol ynex OF M,y . the lesser value is given
the symbol ymin OF Mmn .

Subsequent ) Prelimin~
run - Measuring zone ary run
)
\ / |
N P == //  Z>03%m

} i T _J T 6'/’ oy I s

2 ; > >

7 &% | S & 3 2 =>038m

=0,4m 20,75m To =1,75m

(1) Sieve/Net

(2) Measuremant of flow rate and temperature

(3} Optical messuremant (light transmission method)

(4) Datectors t0 be tested

(S} lonization measuring chamber } mounting an cover plate
(6) Heating element

{7) Aercsol supply

Figure 1. Arrangement of smoke detector and test apparatus in the wind tunnel
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a) Mounting board

b} Detector

¢) Striker

d) Striker shaft

e} Boss

f) Ball bearings
g} 270° angle of movement
h) Operating weight

i) Counter balance weight
k} Counter balance arms

1) Pulley

Dimensions in millimetres

NOTE. Tha sizes given to the dimensions are for guidance only.

Figurs 8. Impi;:t apparatus

150

—r—r 0
SOL . sl-
S HRE
i
o 20012
: . r
by 4 r-s-cito-d 7
102i 25 i< 7
S | AR P v
| IS
: LY N
. i NG f

-
-

EN 54-7 page 1

305



National appendix Y

Publications referred to .

*EN 54 : Part 1
published as BS 5445 : Part 1 : 1977
Components f3r automatic fire detaction systems
Part 1 Introduction
*EN 54 : Part 5
published as BS 5445 : Part 5 : 1977
Components for automatic fire detection systems
Part § Heat sensitive detectors — paoint detectars containing a static slement
*EN 54 : Part 8
published as BS 5445 : Part 8 : 1984
Components for automatic fire detection systems
Part 8 Specification for high temperature heat detectors
ENS4:Part 9
published as 8S 5445 : Part 9 : 1984 ]
Components for automatic fire detection systems
Part @ Methods of fire sensitivity test

BS 5445 : Part 7 : 1984

*BS 1470 Wrought aluminium and aluminium alloys for general engineering purposes — plate, shest and strip

BS 5839 Fire detection and alarm systems in buildings
Part 1 Code of practice for installation and servicing

1SC 209 Composition of wrought products of aluminium and aluminium alloys — Chemicsi camposition (per cent)

NOTE. As axpisined in the nationai foreword, the rsference in the text to 1SO 209 is to a material that is equivaient to an aluminium

alloy in 88 1470 : 1972, -

National appendix Z

National committees responsible for this British Standard

The preparation of this British Standard was entrusted by the Fire Standard Committee (FSM/=) to Technical Committes FSM/12 upen

which the following bodies were represented:

Association of Manufacturers Allied to the Eisctrical and Electronic industry (Beams Ltd)
British Fire Protection Systems Association Ltd

British Telecommunications

Chartered Institution of Building Services

Chief and Assistant Chief Fire Officers Association

Department of Health and Social Security

Oepartment of the Environment. Building Ressarch Establishment (Fire Research Station)
Department of the Environmaent. Property Services Agency

Departmaent of Transport — Marine Directorate

Electrical Contractors Association

Electrical Instailation Equipment Manufacturers Associstion {Seama Ltd)

Fire Insurers Ressarch and Testing Organization {FIRTOQ)

Fire Otfices Committes

Firs Protection Associstion

Greatsr London Couneil-

Home Office .-
Institution of Electrical Engineers

Institution of Fire Engineers

Ministry of Defence

Royal Institute of British Architects

Telecommunication Engineering & Manufacturing Association (TEMA)

The following body was also represented in the drafting of the standard:
Electricity Supply Industry in England and Wales

*Referred to in the national foreword onty.

For information about 8BS services relating to third party certification %0 suitable British Standard oroduct snecifications srhamec
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Mr . Floyd DesChamps

THOIW SECUR[TY - ; o | THORN SECURITY Limited

Secunn Houos
Twichenham Kol
Feftham

Middiesen. TW T3 €10
Commercial Section-Medical, Academic Frudand
and Commercial Use Safety Branch Telephone: OLT3% 5335
United Staes Nuclear Regulatory Commission Rkﬁﬁﬁﬂfﬂ
Washington D.C. 20555 Fav: 1735 05531
U.S.A.
Our Ref:MF312 Your Ref:

31 May 1990

Dear Mr. DesChamps

Registration of Ion Chamber Smoke Detectors

Following your correspondence on the above subject and the
subsequent telephone conversations with ocur Roger Barrett, ue are
enclosing a set of replies prepared by him against your guestions.

It is our belief that all the cutstanding matters are resoclved 3%
the enclosed documents, but if further clarification is needed,
pPlease do not hesitate to contact us again. We are eager to meet
all your specified requirements as soon as possible because our
application to UL for listing is nearing completion.

Very best regards

Youreg sincerely

A ot

Peter Carlton
PDS Manager



REGISTRATION OF MF-SERIES ION CHAMBER SMOKE DETECTORS

. Supplement to Submission

The points given below are supplementary to the original submission of the
THORN Security MF Series detectors dated 18 October 1989. The section
numbers refer to the numbered questions in the letter from Mr Floyd
DesChamps of NRC, dated 28 March 1990.

We would like the registration to cover the MF series of detectors.
The series currently includes the following types which are intended
for sale in the USA:

MF312 MF412 MF512

We can confirm that the mandatory information will be included in the
labelling for the point-of-sale packaging. We propose to use a label
of the type described in the "LABELLING AND PACKAGING" section on
page 10 of the application document.

A copy of BS5445 Part 7 is attached as requested.

We are also attaching additional information covering further type
testing of the MF series detectors. This is a copy of a report
produced by the National Radiological Protection Board detailing
testing of the MF301 detector to the NEA recommendations. We submit
that the tests are also applicable to the MF312, MF412 and MF512
variants which use the same housing and source assembly.

The dose rates quoted refer to an activity of 0.9 microcuries of
Americium 241.

Section 32.27 a):

In normal use of the detector, the highest exposure will be
experienced by installation and service personnel. It can be assumed
that these personnel will be handling detectors singly and may be in
contact with them for, say, a maximum of one hour per day or two
hundred and fifty hours per year. This would result in an absolute
maximum dose of 0.0Q15 rad to the hands of the personnel concerned
(using the figures given on page 7 of the submission document) which
is below the maximum level in Column I of the table in 32.28.

During storage and distribution the personnel having the highest
exposure will be those in the warehouse where they are initially
stored. The detectors will be imported by THORN Automated Systems
Inc. and will be stored in a locked caged portion of their warehouse
facility prior to distribution. The personnel handling detectors will
be trained in their correct handling and will avoid prolonged
exposure. It can be assumed that these workers will experience
exposure to hands and feet from boxes of detectors for, say, one hour
per day resulting in a total dose of the order of 0.015 rad. This
again is well below the level given in Column I of the table in
32.28.
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The entire facility is protected with a fire alarm and security
system armed with motion monitoring devices to detect unauthorized
movement within the building. The risk to persons other than
authorized personnel is therefore reduced to a minimum.

Section 32.27 b):

The effectiveness of the containment of the source during normal use
is demonstrated by the type testing of the detector against fire
detector standards such as BS5445. The physical tests conducted and
reported in the test report TE30200 show that the mechanical
structure is capable of withstanding normal and abnormal handling
without loss of integrity. This conclusion is also supported by the
more recent tests conducted by NRPB.

Section 32.27 c):

The testing cited in 6. above, particularly that conducted by NRPB,
covers "credible abuse and likely accidental damage" to the
detectors. Results show that the probability of loss of integrity of
the containment is acceptably low. In the unlikely event that the
housing of the detector is damaged to the extent that the outer cover
is removed, the maximum dose is still limited to 0.05 rad per year.
Hence, the probability of exceeding the dose of Column IT of 32.28 is
low.

The worst scenario is that of a fire in the warehouse in which large
numbers of detectors are stored. We can assume that at any time the
warehouse holds a stock of 5,000 detectors (i.e. approximately one
month’s usage). The fire and incineration tests indicate that if
5,000 detectors were completely destroyed in a fire, the total
activity released would be 37*%5,000 Bq or 185 kBq (5 microcuries).
This activity would be spread by the fire plume over an area of say
1,000,000 square metres, resulting in a contamination level of 5%10~
microcuries per square metre. This low level of contamination would
result in doses many orders of magnitude lower than those given in
Column II of 32.28.

6. The manufacturing procedure has been revised to include a wipe test
on 100% of detectors. The updated Quality Plan reflects this change.

R Barrett

30 May 1990



NRPPB

Natlonal Radiological Protection Board, Northern Centre, Hospital Lane, Cookridge, Leeds LS16 6RW
. Telephone: (0532) 679041 - Fax: (0532) 613190

Consumer Products Report

Report Number: NRPB/CP 3/037

Report for: Mr P Carlton
Thorn Security Limited
Security House
Twickenham Road
Feltham
Middlesex
W13 63Q

Subject: Testing Ionisation Chamber Smoke Detectors to
' NEA recommendations

Sample: Multistation Ionisation Chambers Smoke Detector
Model MF301 + MF300 base.

-Date of compietion of tests: 25th April 1990
Date of report: 26th April 1990

Introduction

The ionisatioh chamber smoke detector contains an Americium-241 with an
activity of 33.3 kBq [0.9 uCi]). The detectors were assessed for compliance
with the requirements of the recommendations of the Nuclear Energy Agency
_(Ref. 1).

. NEA Preliminary Tests

Access to the source

Access to the source can only be gained by removing the detector from its
base and forcibly dismantling it.

Marking and Labelling

. The base of the detector head bears an adhesive paper label. This label
bears the following wording ‘Caution - contains radiocactive material -
Americium-241, 33.3 kBq and the radiation trefoil symbol.

Dose Rates

A photon spectrum from a single smoke detector was accumulated using a
shielded lithium drifted silicon detector. Dose rates were calculated using
the known efficiency of the silicon detector and appropriate dose rate
conversion factors. The results were used to calibrate a low energy photon
scintillation probe. Dose rates from the other detectors were measured using
the scintillation probe.



i

The maximum dose equivalent rate measured was 2.3 x 107° wusv h' at a-
distance of 0.1 metres from the surface of the smoke detector. The NEA
requires that the dose rate does not exceed 1 pSv h™' at a 0.1 metres from the
surface of the detector.

Contamination

Surface contamination was assessed by wiping each detector with methanol
moistened swabs and measuring the transferred activity using an alpha
scintillation drawer. The following areas of the detectors were checked.

(i) The outer surface of the detector
(ii) The inner surface of the ionisation chamber
(iii) The source and soure holder

In all cases the levels of radioactive contamination assessed were less
than 0.37 Bq cm ‘. The NEA states that a detector shall fail the initial tests
if the contamination exceeds this value.

Additional NEA tests

The NEA testing programme is intended to simulate the damage and other
effects produced by normal use, credible abuse and likely accidental damage.
The programme is detailed in reference 1. The integrity of the sources before
and after each test was assessed principally by wipe testing as described
above. 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
Drop _ < 0.1
Vibration < 0.1

A source is considered to have retained its integrity’if the removed
activity is less than 185 Bq.

The procedure and apparatus used for the 600°C and 1200°C tests are
detailed in reference 1.
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The measured activities in each

given in the table below.

i

part of the apparatus after the test -are

Measured Activity in Bg
Apparatus

600°C 1200°C

Vapour Trap < 37 < 37
Filter < 0.1 < 0.1

Debris < 0.1 -

Source < 0.1 -
Total < 37.3 < 37.1

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

For the 1200°C test,

activity.

Conclusion

a detector is considered to have failed if the

activity in the vapour trap and on the filter exceeds 1% of the source

The smoke detectors performed satisfactorily in the NEA tests.

Note: This r

eport covers

would perform in the NEA

MF301L
MF301H
MF301D
MF301DH

PF301
PF301L
PF301H
PF301D
PF301DH
P300

Reference 1.

implementation of radiation protection st

Organisation

JD/PVS/JEW
26/4/90
cp 3,15

AL W

——

I

‘)’ J bunderdale

the following additional detectors and bases which |
test similarly to the above detector and base.

MF301Ex
MF300Ex

PF301Ex
P300EX

MF401
MF501
MFS00
MFS501Ex
MFS500Ex

PF501
P500
PFS50EX
P500E

Recommendations for jonisation chambers smoke detectors in

for Economic Co-operation and

andards. Nuclear Energy Agency of the

Development 1977.



¥¥ THORN Security

Mr Floyd DesChamps

Commercial Section-Medical, Academic

and Commercial Use Safety Branch

United States Nuclear Regulatory Commission
Washington D.C. 20555

U.S.A.

20 July 1990

Dear Floyd,

MF312 Ion Chamber Detectors

THORN Security Limited
Technology Centre ’
Dawley Road

Hayes

Middlesex UB3 IHH
Telephone 081-848 9779
Fax 081-848 6565

Telex 934135

Enclosed is a copy of the drawing of the label we shall be fitting to the

cover of the Chamber of the above detector.

This is in line with our previous discussions and completes the package of

information needed for NRC registration of our detector.

We look forward to receiving formal registration within the next week or

two.
Very best regards,

Yours sincerely,

P Cariténg
PDS Manager

Registered Office
Security House
Twickenham Road
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. Mr F Deschamps THORN Securitv Limited
Nuclear Regulatory Commission :f:e“:iniim
Commercial Section - Mediml, Hanworth Road
Academic & Commercial Use f?t}l‘i}m-m-Thamév'
A ddlesex
Washington DC 20555 Telephone 0932 743333
USA Fax 0932 743153
Telex 5814916
Date: 10th Pebruary 1994
- Dear Mr Deschamps 7
/
ange of Add for THORN rity Technolo ent /

'/

Would you please note that from the 18th February 1994, our Technology Centre - which
includes the research and development activities and all approvals activities for products -
will be permanently re-located to our new head office site. The details of the address,
telephone number etc, are given below:

THORN Security Ltd Technology Centre
The Summit

Hanworth Road

Sunbury-on-Thames

Middlesex

TW16 5DB

Tel: No. (0932 743333
Fax: No. 0932 743155

For direct contact with the undersigned, please use telephone number 0932 743243.

Would you be kind enough to amend your records accordingly. We trust this will not
involve you in excessive internal work, but if any re-registration fees are payable, please
send the invoice to the new address, marked for my attention.

Very best regards

Yours sincerely

sl Gt ——

Peter Carlton
Principal Engineer (Approvals)

Rr:m’.\:rs_'\fO&mv

N Szdu\;::‘,’f‘hm
Lt : The Summi
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AT HORN PMI Company Midgdlesex TWi6 5DE

Ruegeotezed o Englicsd SuT IS0



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 .

IMPORTANT NOTICE

PURCHASE ORDERS/PAYMENT

The invoice for the fee(s) and associated interest, penalties, and
administrative costs, if any, constitutes a debt to the United States pursuant
to Federal law and implementing regulations. Please do not send a purchase
order for NRC’s completion in order to effect payment of the invoice. The NRC
will not accept or execute any purchase order submitted by an
applicant/licensee as a condition to the applicant/licensee paying this debt.
The NRC also reserves the right not to accept or execute any claim form or
other document submitted by an applicant/licensee as a condition to the
applicant/licensee paying this debt. If a purchase order is sent without
payment and the invoice becomes past due, the NRC will not waive any interest,

penalties, or administrative charges upon receipt of the payment.

Payment should be made by check, draft, money order, or electronic funds
transfer and made payable to the U.S. Nuclear Regulatory Commission. In order
to ensure that your account is properly credited, please reference your
invoice number(s) on your payment or return the payment copy of your
invoicé(s) with your remittance. Federal agencies may also make payment by

the On-Line Payment and Collection System (OPAC).

Artcrment Al-Y



- Z:’TPCI'W Autocmated Systems Inc.

Corporate Officus
333 Sharon Drive
Westlike, Ohuo 44143
(2lo) STLO9N

FAN 216} 8713320

March 14, 1990

Mr. Bruce Carrico

Nuclear Regulatory Commission
Mail Stop OWFN-6H3
Washington, D.C. 20555

Subject: Application for Licence to Distribute THORN Security
MF312 Ionisation Chamber Smoke Detector
P
Dear Mr. Carrico:

Pursuant to our conversation enclosed is our application and fee
of $580.00 along with (2) sets of documentation required for THORN
Automated Systems request to be the licenced distributor of THORN
Security LTD detectors in the U.S.A.

THORN Security Limited filed an application for registration of
model MF312 ion chamber smocke detector with Mr. Stephen Baggett of
the NRC in Washington D.C. on October 25, 1989. Included in their
application was information required for 10 CFR PT 32.26-.27-
-28.29. I understand this application has not yet been processed
and that our application to distribute will be processed along with
it.

I would also reaffirm that THORN Automated Systenms fully
understands its responsibilities in maintaining proper transfer
records, quality assurance, and test records.

THORN Automated Systems will distribute this product from our
headquarters located at 835 Sharon Drive, Westlake, OH 44145.
Detectors will be shipped to end-users in their original packages
with no modifications. Labeling will be in accordance with NRC

regulations.

I would also note that these detectors are intended for use in
industrial/commercial fire detection systems. They are not
intended for sale to the general public for domestic applications.

We have also filed applications for licence to possess these

detectors with Mr. Bill Adam at NRC District III Glen Ellyn, IL
60137 on 3/14/90.
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Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10.
Code of Federal Regulations, Chapter 1, 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 receive, 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

MATERIALS LICENSE

Regulatory Commission now or hereafter in effect and to any conditions specified below.

1 2 :
U.S. NUCLEAR REGULATORY COMMISSION "3“5 oF PAGES
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1. Thorn Automated Systems, Inc. 3. License number 34-23772-01 g
:
2. 835 Sharon Drive i
Westlake, OH 44145 4. Expiration date May 31, 1995 E
5. Docket or
Reference No. 030-31617 E
6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee j
special nuclear material form may possess at any one time i
under this license :
A. Americium-241 A. Foil sources- A. No single foil to ;
(Amersham Int,, to exceed E
Inc. Model 0.9 microcuries, ;
No. AMM 1001H) 45 millicuries, :
}
9, Authorized Use :
A. To be used for storage in Thorn Security MF Series ionization smoke detectors f
incident to distribution in accordance with the conditions of MRC Byproduct :
Material License No. 34-23772-02E. E
CONDITIONS
10. Licensed material shall be used only at the licensee's facilities 19cated at
799 Sharon Drive, Westlake, Ohio and 835 Sharon Drive, Westlake, Ohio.
11. Licensed material shall be used by, or under the supervision of, Daniel Speese
or E. Joseph Martini,
12. This lkcenSe does not authorize commercial distribution of licensed material.
13. Licensed material shall not be used in or on human beings.
14. Sealed sources containing licensed material shall not be opened.
15. The licensee shall conduct a physical inventury every 6 months to account for

all sources and/or devices received and possessed under the license. Records
of inventories shall be maintained for 2 years from the date»of each inventory.




Z=THORN Automated Systems'inc.

I would also note that professicnal consultants have been retained
to perform required training of our personnel to conform to all NRC
test and safety regulations.

Thank you for your assistance and please feel free to contact me
if you have any questions.

Very truly yours,

E. Joseph Martini
Vice President of Manufacturing/Operations
cc: R. Elzer

L. Kaiser
D. Ross



UATHSCRM Automated Systems the.

Corporate Offices
3335 Sharon Drawve
Westluke, Ohio 44148
(2le) §71-9930

FAX (216) 3713320

March 14, 1990

TO: DR. BILL ADAM

United States Nuclear Regqulatory Commission
Region 111 .
799 Roosevelt Road

Glen Ellyn, IL 60137

Subject: Application for Licence to Possess THORN Security MF312
: Ionisation Chamber Smoke Detectors.

Dear Dr. Adam:

Pursuant to our conversation enclosed is our application and fee
of $230 along with two (2) sets of documentation required for THORN
Automated Systems request to be licenced to possess THORN Security
Detectors in the U.S.A

Also enclosed for your information is summary data and technical
information on the detectors.

Thank you for your valuable assistance in helping us prepare thls
application and please do not hesitate to contact me if you requlre
any further information. I would appreciate your help in securing
this licence as quickly as possible.

Very truly yours, ‘ s
ho 7 e

E.”Joseph Martini

Vice President Manufacturing/Operations

cc: R. Elzer R

L. Kaiser
D. Ross
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MATERIALS LICENSE 34-23772-01

Docket or Reference number

030-31617

SUPPLEMENTARY SHEET

16. The licensee shall maintain records of information important to safe and effective
decommissioning at 799 Sharon Drive, Westlake, Ohio per the provisions of
10 CFR 30.35(g) until this license is terminated by the Commission,

78\ TN 78V T4V, T\ T\

17. The licensee may transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

18. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below.

The Nuclear Regulatory Commission's regulations shall govern unless the statements,

representations and procedures in the licensee's application and correspondence are
more restrictive than the regulations. ol

A. Application dated March 14, 1990.
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For the U.S. Nuclear Regulatory Commission

g Original Signed
@ Date: April 5, 1990 By William J. Adam, Ph.D.

Materials Licensing Section,
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BY THORN Automated Systems '

THORN Automated Systems Lt
Corporate Offices

833 Sharon Drive
October 10, 1991 Westlake, Ohio 44145

. (216) 871-9900
FAX (216) 871-8320
Ms. Susan L. Greene
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Dear Ms. Greene:

Ty,

Mt o e gy o

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: . : T
Device Model Americluin 241 per Device
" NID-68 1.0 Microcurie: -~ L
NID-68AS 1.0 Microtusie v~ e e
NID-68AS-1 o, 1.0 Microcurie '
I0B2 (P/N PU90-2000-1 & T B N Microcurie~- - e e e
P/N PU90-41000-1)

T —— " = e =
gy URNT D et o Tae
We also request the N.R.C. terminate Autbcall/Nittan Distribution License No. 12-16029-03E
in conjunction with the transfer of authorization to THORN Automated Systems, Inc.
R AT
S The following information is submitted to accomplish_this transfer: ., -

ta- -
(@) The name of the organizati'gg is TH_ORN Aq;eq)ia.teq_§¥stems,l_ Inc. -, e e

*
% () Radiation Safety Officer respomsibilities will " transtér from Mr. Kén Kimura,
Autocall{Nittan, to E. Joseph Martini, THORN éutomg;ed_Sys_tems, Inc, .. .. :

Y (c) Tﬁe transferrer will not remain in business in the United States withqut the license. :
} . e RS B R A N S
’ ’ ) e el NI P ”.'_ NI S
* () On December 5, 1990, THORNAutomaEed Systems, Inc. purchased Autocall, Inc. by
means of a stock purchase _arrah.g“eméx;lg’_' Opédpnl 1,71991, a corporate reorganization
took place which resultedin the transfer of ‘asséts of Autocall’s field offices to the parent
company, THORN, by resolugop of the Board of Directors of Autocall. .

% (¢)  Organization changes include the trarisfer of Radiation Safety Officer respon51b1htles and
T location of storage and distribution facifity; 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 ... ™ U

P¥ THORN

fife satety systems

Autocall -
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NTHORN Automated System
Susan L. Greene 3 2 October 8, 1991

) 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—deteeters—in—&uteeaﬂls—ﬁrc—protecﬁon—systemsﬁ 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.

sl oo TT SN &G e T

e e TS
¥ (h)  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/Nittanrwith regard-tocondition-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.

# k) Announcement of change of ownership aﬂd—ceﬂ&cl—Of‘ﬂﬂtocaﬂ“r‘physrml—assets

(including-licensed-material)-by THORN is attached.

¥ (D) 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



PR THORN Automated Systems

THORN Automated Systems Inc.
Corporate Offices

835 Sharon Drive

Westlake, Ohio 44145

(216) 871-9900

FAX (216) 871-3320

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.O.
THORN Automated Systems, Inc.
(216) 871-9900

Jim Frankow, President & C.0.0.

Autocall, Inc.
(419) 347-2400
THORN EMI ACQUIRES AUTOCALL
}_V_gs_ﬂgkg._ghjg — THORN EMI, the UK-bz_tsed 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



W THORN Automated Syste

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 expénd 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 'fHORN 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



BYTHORN Automated Systems

THORN Automated Systems, Inc.
Corporate Offices

835 Sharon Drive

Westlake, Ohio 44145

N (216) 871-9900

FAX (216) 871-8320
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 changé in the personnel named in the license.
c. The current licensee will continue to manufacture and distribute smoke detection
devices.
d. See Attachment L.
€. There are no plans to change the organization, location, facilities, equipment,
featuring

BY THORN Autocall §

- A‘ Y o life safety systems
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ENTHORN Automated Systems

THORN Automated Systems, Inc.
Corporate Offices
835 Sharon Drive

f. There are no plans to change the use, possession, or storage ¥fStite Qbiofids

] (216) 871-9900
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 TASI Westlake, Ohio facility.

. 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 I
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

featuring

PYTHORN Autocall
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BRTHORN Automated Systems

THORN Automated Systems, Iac.
Corporate Offices

835 Sharon Drive

Westlake, Ohio 44145

(216) 8719900

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
TASI. 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 .
PN THORN Autocall §
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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 Commissio
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 5DB

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 1.

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.

Sincerely,

“T. Swanson 111
Vice President of Administration

cc: E. Joseph Martini



INITTAIN cHICAGO REPRESENTATIVE OFFICE

PO. Box 334, Des Plainess, Minols 80018, US.A.

Phone (312) 840-0270
¢ FAX (312) 840-0809
November 15, 1989
-y -— “
US NUCLEAR REGULATORY COMMISSION 030 - 3/964

WASHIMNGTON, D. C. 20555
Attention: Mr. Bruce Carrico

SubjJect: 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, w® 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 PUS0-2000-1 and P/N PUS0-41000-1)

Please note that there are 2 sets of documents, one for the models
1). 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 buillt 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.

leg-----"T

———

Very truly yours,
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TECHNICAL INFORMATION ON NITTAN IONIZATION TYPE SMOKR DETECTORS

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

October, 1989
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SECTION 1 A

1.0 Description of Products

The All Models of Nittan Ionization Type Smoke Detectors which discussed
in this report are product which detect products of combustion material
in an early aiage of fire and send a signal to the control panel which,
in turn, sounds an alamm both audibly and viasibly. 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 radiocactive sealed source,
which 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 differenc
among thea are slight variation in the electrical circuits. '

1-1 truct of the Detectors

The complete unit of all three models consist of a detector head and a
socket as a complete unit. The major parts and coaponents of the
detector head are an outer cover, an ionization chamber with a
radicactive source, a printed circuit board with all electrical parts
and 115 body. The Socket consists of only wiring teminals to the control
panel.

The outer cover, the body, and the head, which house all internal parts
and components are 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-0.

The Socket is also made of "Multilon”.

1-2 Struct 1
The schematic diagram of each model is shown below.
{a) Model NID-58
aimememnmt e —tm.mimmt o aem s mtm e m s ——mmae ,.
Volta 0 tion || —:—O L
[ Stoabi :cr | Inmtor Rectifier | ¢ c
Tonization :
Chamber i i [;_C
l i |  Amplifier || SwitchingCircuit

Limiwiwimimce

B T L TT YT T YRR 2 T A L

S:ignal Dispesition Circuit
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(b Models NID-68-AS, and NID-68-AS-1

: Control Transmission Voltage Stabilizer
ﬁ’f’.ﬁfﬁf :ns and and O +S
' Analog Control Command LED Lo .8
| O SIG

Signal Disposition Circuit

1-2-1 Ionizati

As shown in the assembly drawings of Fig. 1 of Section V, in each of
model, three stainless sateel 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
(Am241/0.7uC1) 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 current and changes the voltage across the measuring

chamber, 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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1-2-2 Signal Disposition Circyit

lN

The smoke signal from the ionization chambers is amplified in the
amplifier, and when 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
amplifier 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 ard C.

Intended Use

Bach detector is used as a part of fire alarm system which normally
consists of a control panel, alarm 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
c L Panel
'
Detactor Detector
[ )
Fire Alarm Devices
Control for Automatie Fire Protection Bquipment
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i
Typical Application of Models NID-68AS and NID-68AS-1

Detector Line 4 .
..... Control
Panel
Wy Wy
Detector e Detector i""‘ ‘
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

Under normal condition

¥hen the necessary electric power for normal operation of the

detector is supplied form the control panel 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”.

Conditi Fi is Present

When the products of combuation enter the ionization chambers of the
detector, the signal voltage (smoke signal) corresponding to the density
of this smoke is sent to the gate section. When 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
lit. 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 Removal 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.

Radicaective Source Asgsenmbly

The radicactive 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, vhile the outer cover and the base are made.of UL~
Listed polycarbonate, "Mulltilon” classified as a self-extinguishing.
group O. Honeove_rtheanodésupporteruﬂthegate'supponerare'mde,

of the UL-Listed Polycarbonate classified as a self-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 tesperature and so located in the inner-most part of the
detector, thus, providing extremely high safety features.
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SECTICN 11

1.0

1-1

General

All models of detector are equipped with one piece of Americium 231
sealed foil radioactive source.

This radioactive foil is manufactured by R.C.C. in Bnglard, 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 shipment to
Nittan Company, Ltd,. Each piece of foil is washed clean with water and
issubject.t,oawipetest.t.oassureits leakage does not exceed the
standard level (0.005u Ci). The dose is measured. The manufacturing
process is shown in the attached Technical Date #1.

Manufacturing Process

The radionucleoide, amrecium oxide, is uniforaly distributed and -
sintered in 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%X 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.

atd_ ntity 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 Mumber

Gold Palladium Alloy
0.15am - 0.20mm
AMR-423

o0 08 o 00 0 *

Chemical and Physical Form

The radicactive source Am24l-used in each of the model is an oxide
(AmO2), is insloluable in water and stable to chemicals. This
radicactive 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 moet effective and safest means of capsule-
enclosing for obtaining a-particles, and neither physical nor chemical
change ever occur during its time of use. -
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1-1-3 Solubili% in Water and Body Fluids

2.0

2-2

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 q,kstion show activity
leaching—-out activity of max. 0.00045% (14.0 x 107" uCi) after five
hours immersion in water at room temperature with 760mm Hg atmospheric
pressure amounts to max. 0.00031% (9.6 x 10" pCi). Since the used
dosage in each of detector is max. 0.91)Ci, 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 radioactive foil Am-241 1.1 pCi with the same structure as the foil
used in each detector were immersed in N/10 hydrochloi‘ic) golution for 4
hours at 98 deg F. In all tests less than 0.37X%(4 x 1077 aCi) of Am-241
was extracted. ‘N/10 hydrocholic-acid solution was selected for this

test to closely aimulate acid body fluids. (Test by Japan Isotope
Association).

External Radiation Level

The external radiation level was measured with gamma ray at distance of
Sca and 25ca from the surface one detector, Model NID-58. The external

gana radiation level was found to be extremely low and almost identical
quentities in the back-ground. _ , :

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

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

The alpha particles of the foil are abgsorbed 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 5ca or 25cm 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 Ppossible access of human being to the radicactive foil of the detector
is restricted only to cases when the detector is mechanically destroyed
and radiocactive foil is exposed. It ia 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 radioactive 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 stainless steel

3. Gate plate made of atainless steel

3-2 As a rule, the detector is insta.lled an“8 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 installed. 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 ia 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 Total annual amount of radioactive material: 18.20 mCi.
4-2 Number of units expected to be stocked at the warehouse.
4-2-1 At Nittan Corporatiof  ---=v-u--- 1,000 pcs.

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

4-3 Marketing and Sales Method

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

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

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

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

5.0 Bxpected 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 foil is expected during this 15
‘year's of use.

However, it is appropriate to state that the useful life of the detector
is 15 years when taking into consideration the probable dust
accumulation on the smoke entering slits which may affect the
performance of the detector.
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SECTION 111
1.0 Prototype test method 1

1-1 The surface of the DETECTOR is wiped by a filter paper and the alpha-ray
quantity, which sticks to the paper filter, is measured oy a gas flow
counter.

1-2 Endurance test of the DETECTOR

1-2-1 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 corrcaive gas in the air, and in
order to ascertain the Detectors safety and corrosive resistance, the
DETECTOR is subjected to the gas corrosion 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. meDErBCMisexposedtothisSOmeor'ichm.

1-2-3 In order to ascertain safety againat impact, an impact force of 50g is
imposed on the installed DETECTOR continucusly 5 times. '

1-2-4 In order to ascertain safety against vibmtion, a vibration of 1,000
cycles/mim. with a total amplitude of 4mm is applied for one hour. ’

Before and after each- test above (1-2-1 t.hroush 1-2-4) wipe teat such as
outlined in 1-1 is conducted. - . . '

1-3-1 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 England. 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) VWater leaching as measured through the immersion test in
water at room temperature for 5 hours long.
(c) Water leaching test in boiling water for one hour.
{d)+(e) Measurement of leaching out in case of methyl- ketone,
acetone, trichloroethane and etc.

q. (a) Impact test i
(b) Drop test ’
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1-3<2 In order to ascertain the validity of safety features under worst
conditiona of lGO,Ci 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:

Corrogion _testing

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

DETECTCR will probably be exposed to it when installed 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.

2.0 Prototype test results

2-1 ﬂxeuipetectmultottheDEWmfaoeahaaedthesmﬂmu
that of background.

2-2 The wipe test result of the DETECTCR before and after the endurance test
slnadﬂmsmtimmasthatofbadmmm.

2-3-1 1)  The wipe test result showed 1.42 x 107 }Ci maximm, which
cormpaﬂto0.0000lS%uﬂcanbecaudereduox.
2) The heat test resulted in almost same amount of leaching amount as
in 2-3-1. '
3) The immersion test 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 gshowed only 0.000029% leaching,
which can be considered as zero.

2-3-2 The heat tests, which were set up for worst condition in the case of

fire, nbouq:l leakage of 0.1%. Applying this figure to 0.7Ci foil, we
get 7 x 10 }Ci. ’«C
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3.0 Qumlity Control Procedure

3-1 Tests of Am-241 foils.

3-1-1 The production control tests of the foil conducted at the manufacturer
Rlc.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 them 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 continuocus 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
shock 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
appropriate activity for use with the detectors and are cleaned with
water. Then, after making it sure that the leaching amount does not
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-mentiocned tests at
R.C.C. and the Japan Isotope Asgociation, and whose 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 DETECTOR 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)

,
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3-2-2 The wipe test is conducted by wiping Am-241 foil with filter paper ard i
examing for any leaching. The gtandard 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-IE. Japan Radio Corp.).

3-2-3 ,
Number of defective
Lot Size Sample Size pieces allowed in sample
500 - 62% . 7 0
625 - 799 8 0
800 - 999 10 0
1000 - 1249 11 0
1250 - 1574 13 0
1575 - 1999 15 0
2000 - 2499 17 0
2500 - 3000 20 0

Nittan receives, are lota of 500 - 3,000 at a time, for which the severe
test standard of JIS 29015, 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 teated samples is found as defective, all

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

The foils vhich are accepted are used in DETECTORs, while 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 DETECTOR.

3-3  The Americium-241 foil is crasped 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 RI-holder, the foil, Rl-holder and the anode
plate are considered to be one rigid body.

s
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3-4

3-5

3-5-1

3-5-2

3-5-3

3-5-4

The anode plate has the dimension of 12zm diameter, 1.5mm of thjckness
and its screw part is 4mm diameter and 5.7mm length. Thia anode plate
is firmly screwed to the center pole by special tool'and ia tied <
together with the shield case through the anode supporter. Even if the
anode plate should be removed froa 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 DETECTCR operation tests, because without the foil the DETECTCR
will not operate (in the smoke operation test of 3-5-2 and electrical
gensitivity test of 3-5-3). Before shipment every DETECTCR is
individually inspected in steps of three 3 stages:

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

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

The final inspection is done to every DETECTOR.

Visual teat:

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

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

Electrical sensitivity test:
To ascertain the test of 3-5-2 electrically.
Temperature and Humidity cycle test:

To ascertain the stability of the DETECTCR.

Through this final inspection, it is confirmed that the asse-lﬁy as per
SECTION II has been executed properly and only the DETECTORs 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

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

1-1 Normal Use

The gama radiation dose of the detector is less than 0.025 /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 o’
seter 8. Since the height of a ceiling 18 generally considered to be 8

feet (2.4m), it is impossible for an ordinary person occupying the roos

to reach the detector under ordinary daily circumstance.

Assuming that e ooccupant carry out his daily life for a period of one
year at 25cm 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: s

0.025(’mlhr) 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{ten he would likely to receive an external radiation dose of
1.57 x 10"’ (urem/hr) according to the following calculation:

0.025(rem/hr) x h&)‘ = 1.57 x 107 (prem)

Aszming he would remain in this position for a period of 50 weeks, 8
hia/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 (rem/hr) x 8(hra/day) x 5{days/wk) x 50 = 3.14{yren/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 commitment of the detector satisfies to column I of §32-28.

1-2 Normal Dispossal

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 pericdical
training professional installers who are to be engsged in instxllation
and maintenance in conjunction with authorized companies.




1-3  Normal Handling

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 control panel. After
these tasks, the head can be mounted on the socket by simply twisting it
clock-wise. The time required to install the detector head is
considered to be lesa than one minute per detector.

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

25cm from the surface is found to be 2718 pren/hr according to the
following calculation: 1 iy

, Lt
tzm‘ x 0.025 prem/hr = 218 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 36.3urem/year according to the
following calculation:

2.18 prem/hr :
x 1 (min/pc) 20 { /job site)
60 mi - m pc) x pcs/Jjob s

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

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

' To ensure a proper operation of a fire alari. 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 visual inspection of the outer
of the detector installed on a ceiling. The prisary
of this inspection is to find any apparent dasage and dust
accumulation which may affect amoke entrance into the detector.
Mexurmldosemmminmpcrsaul ia found 6 be
0.78urem/yr as calculated below.
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We have assumed that the time required to camplete a rouiine check

to be 5 minutes, the distance fros 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 yesar.

h%a‘ x 0.025 (prem/hr) x g (hr)

x 6000 (pcs/yr) = 0.78 yrem/year PRI ; wa

b) The operational test shall be aade 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.
During this test, each detector must confirm its operation withan
1 minute of introduction of sgoke to the detector. :

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

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

person in one year is 3,000 pcs.

h&_" x 0.025 (prem/hr) x & (hr)
x 3000 (pm[yr)- = 0.117 ;.u'u/yeu'
c) The functional test shall be made at least every 6 months. The

of this test is to messure the sensitivity of the detector
using The Nittan Delta V Tester. The tester is a monitoring :
device and has the capability of electrically sending gradual
smoke buildup similar to that of an actual fire breakout
electrically to smocke detector. The sensitivity of detector can
be measured by simply plugging the detector into the socket on the

tester and, pressing the test button. It only takes one minute.

During the functional test, it should bs 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
yrn/yr according to the following assumption and calculatioa.

P
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1-5

3
It is assumed that the handling time required to complete one ,
functional test be 5 minutes, the external radiation dose on the
surface of the detector be 2.18 ures/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 (prea/hr) x 5 ﬂ(hr/pc) x 1,000 (pcs/yr) = 18231:&/3;1‘:
o N .

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), and ¢c) amounmts to 183urem/yr. t.
Therefore, the person for maintenance never recelives 5 mrem/yr of
the external radiation dcse. This gatisfles the value in the
. colum 1 of?iZ:ZB. S

H 4

warehouse Storage 7\"
The external radiation dose from the detector presumably accumlated at (6 -
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 565mm. XTen of cardboard boxes packed into
a large shipping box having dimensions of 280mm x 520mm x 580mm.

‘mmmlndiatimdoumthemfmoftbecuﬂbordhox

emwnmmdemwumwn‘dmimlm&nm&-m&my
Meter (Model 1CS-501, Arrow Co., Ltd.). The msasurements showed that
only the bottas surface of the box registered 1 urem/hr activity.

Based on this msasurement, we calculated the activities of 1,000 pcs,
which is most like to be accumilated at the warehouse of Nittan Corp. at
any one tise. mbwuud:cmuinmsomum to stacksd up a8 2
boxes in direction of width, 5 boxes in direction of length, and 2 boxes
in direction of height. For a calculation of the maximm

radiation dose for this storsge arrangement, we assumed that the
external radiation dose will be concentrated at the center of the bottom
sufsce of the pile. The maximm external radiation does is found to be
1.8 'n'ﬂ/hr according to the following calcuation:

s

2" x 1 Pre-/hr x (1000/5)
5

1.8 )xre-/hr s
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2.0

2-2

3.0
3-1

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

1.8 (rm-/hr) x 50 (weeks/yr) x 5 {days/week)
x 8 ‘{hgurs/day) = 3.6 mrem/yr

This value satisfies Column 1 of §32:28.

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

Internal Radiation Dose Ccommitment Under Normal Condition

Internal radiation dose commitment is cause either.by taking the
radiocactive foil through snuth or inhaling it.

Orally

Taking the foil into human body orally may happen only shen 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-ovedmdbx'-mlbttothe-outh. Such a series of phencmena never
takes place. o

Inhalation

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

thamnl Radistion Dose Cosmitment Under Severe Condition
Direct External Radiation Dose from Foil

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

ic, thmthemmldo.einmtedinwyears is foud to
b:'}‘%:‘-n-tls&y:t which is very small and are safe in comparison
w to ue specified in Column 11 of §32:28 indi i
the calculation below. 8 - cated in
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4.0
4-1
4-1-1

” October, 1989

wWe make an assumption that s person be exposed continuously for 5% years
at distance of 28cs frus the foil. Since the foil is located about 30umm
ismard from the surface of the detector, the external radiation dose at
the 28cm distance fros the foil can be calculated below by taking 1into
consideration the doseage in the case of 25¢m distance from the detector
surface.

128!‘ x 0.025 (urem/hr) = 0.313 urem/hr
b1
Accordingly, the external dose of 50 years will be:

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

-~

0.493 4 ‘
[}1] dt s

G - -

e ~ 13.3 mrem/50 years

{nternal Dose Commitment Under Severe Condition
Internal Dose Commitment by Inhalsation in Case of Fire

Warshouse Fire

The worst case of the dose commitament, we will consider would be if a
of the detectors were
According to the attached technical data #2, 0.1% of the
leakage of radicactive foil vas detected in the heating test assuming
fire conditions. This total quantity can be assumed to be particle
which say be possibly inhaled. '

To calculate internal dose cammitment of a person who remains in a fire
condition for 8 nmm., 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 internal dose amount which an occupant would
receive in 8 mimutes at time of fire as follow. '( _

v
According to the recommendation of ICRP " Report of Committee II on
Allowable Dose Amount of Radiocactive Radiation in Human Body(1959), the
scet critical organ for inhalation of insoluble radicactive dust
particles can be considered to the be lung and the rate 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 would 1nhale
1.0 x 10cc of sir as cslculated below: o> £

.-_mlcc x_ % hr =
, ¢ 8nhr 60

1.05 x 10s
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In case of storing 1,000 units of detectors each with radiocactive
aaterial of 0.7’(21 on an average, the follouing'} calculation 18 made:

(0,7 x 1000) pCi x (1 x 10°)

Dose = 1.05 x 10°

5.6 % 10) 00— rrexidie
: 2.2 x 100 dis 6.7 MeV

x 0.12 x - .

ain - ’Ci dis

(1.6 x 10") ergs g.Rad 10 rem

x MeV vs .

1000 g 10° ergs Rad

(Weight of Lamg)
58

: s>
(5.26 x 10°) min . LR
years ]

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 inatalled.

Assuming that the ceiling he tofaswﬂnrd-izetnildeeSft.

(2.4m), one unit covers 1 of floor area, considering that there is
mdrmudnpermmininthetire for 5 minutes, then the
do.ecmxmntmmudsommnamz.swsomnm
in the calculation below:

__to.onci) 11 x 107)
® (100 x 10' x 2.4 x 10')cc

(‘6.05 x 10°)oc

2)
Y 2.2 x 10 adis (5.7 )MeV 1
x 0.12 x . .
min - yCi dis (1000)g

1.6 x 10%) ergs 4.Rad 10 rem

MeV 10" ergs  Rad

(5.26 x 10°) mi o 4

x o n x e °_.1'H'Lt dt

years L

2.5 rem/50 years

e
Therefore, the value satiasfies the that of value of Column II of é32:28.
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1

4-2 Intermal dose commitment 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 professional installers. Therefore, the detectors

can not be easily destroyed or disassembled so that radiocactive foil

could be swalled.

Under normal conditions of use, one may attespt 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 sonitored by a control panel so that any removal of the datector
head send a trouble signal to the control panel. In this case, the
control panel will send out 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. Furthermore,
in case of removal of the outer chasber 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 almost impossible for anyone to swallow the foil of the
detectors that have such preventive aeasures.

Nevertheless, we assumed that some one swalled the foil and calculated
the resulting dose commitment exposed in 50 years to be 11 nrem/50 yrs

which is negligible low in comparison with the values specified in the
Column 1I of §32:28.

The maximm activity of the radistion foil in the detector is 0.91
pCi/pc. The foil ssalled trough south leaks into the gastric Jjuice in
the stcmach. This leak can be considered as leak amount to N/10 HCL
liquid according to SECTION 111, and it is 0.37%. We assume all of the
leaked radicactive material would be dissolved into body fluids.
According to the -bovo-anua?d ICRP report, the rate of transferring
from intestine to blood is 10°".

Furthersore, according to the said l(ﬁ?datat.hemfe £2 between the

deposit amount in bones and the amount deposited in the whole body is
009.
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Under these conditions, the internal dose commitment for bones fg:r 50
years is calculated as below.

. Dose = (0.91)pCt x 0.37 x 107 x 107 x 0.9
122 x 10%)dis  28.3Mev 1
X b 4
ain }Ci dis 7000¢

{Weight of Bone)

(1.6 x 10 yerg  _S-Rad  10rem
MeV 10 ergs Rad

(1.6 x 10°) ergs £.Rad 10 rem
X X > 4 -
MaV 10° ergs Rad
(5.26 x 10°) min . INTH
DX x S e’ t dt
Years ]

11.0 rem/50 years

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

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

and its application method in the detector is completely safe and
relisble.
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DRAWINGS AND TECHNICAL DATA

This section contains the followings:
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Rl Foil Assembly Drawing
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Label Drawing: NID-68AS
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Rl Foil Construction

Technical Data 1, 2 (Rl Test Data)
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SECTION §
1.0 Desrription

The lonization Combustion Detector, Model 0IR2 detects product of combustion in an

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

l,] General Strycture of the Detec tor

The detector consists of a detector héqd' and a socket as a complete unit. _The detector
head romms o! wome majof Darts, namely an outer cover, ionization chamber parts
including a radioactive 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 he connected to a
control panel.

1.2 Structure Details

s

The schematic diagram of the detector is shown as below.

. Operation Indicator ,  OL
Jonization ' . . . . :
Chamber . Amplifier Switching Circuit —oP
’ ]
Test Cireuit [ —oc
: .oc¢c
Signal Disposition Cu-cmt.

1-2-1 lonization Chamber

As shown in the assemhlv drawing fig.] of section 11, three electrodes fthe Cuter
Chamber, the Gate Plate and the Anode Plate'make a formation of two jonzaton
chambersthe Reference Chamher and the Measuring Chamber), which are wontzed in

common hy one piece of the radioact:ve sourcel Am-2ul, 0. 7,-(’1\ fixed on the Anode Plate,



which is fixed directly on the center of the Body. The Ga&e Plate is supported by the
supporter made from high insulation resin "Polycarbonaté" which’ is” fixed on the Body.
The Outer Chamber is directly fixed oﬁ the Shield plate by tapping screw. Combustion
product enteriny, 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 buffer to eliminate influence of wind. Furthermore the stainless steel
mesh provided between the Outer Cover and the Outer Chamber protects insect and dust
which may cause a fault operation of the detector. This mesh works also as a protector

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

1-2-2 Signal Disposition Circuit

The smoke signal from the lonization chambers is amplified in the Amplifier, and when
the density of the combustion product reaches the predetermined level, 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 1o operational
voltage range.




2.0 Intended Use :
This detector is used in a fire alarm system by comhination with a contro} panel or as
one part of self combined alarm device which contains sounder and signal transmitter,

P
C Control
— 1 . Panel
pCLtL P CL
Flre Alarm
Llllll 10000 Devices r~—J
Control for sutomastic
fireprotection sagulpment
rig A ‘
Power supply Clrevitt _4 L
Power - 1
1 -
Toest Clreuit c’ - ;.
Laternal ]
' Signs) Lransmitiing ClrcuitJ——J
Alorm 1
Qeviee 1
Ateatm Curcult
1 j
g Sounder 1
- - — }
th ]

Fig A shows fire alarm and control system ucing this detector. The power from the
control panel 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-] condition of Use

2-1-1 Under normal condition

When the necessary electric power for 3 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 comhustion product enters into the ionization chambhers of the detector, the signal
voltagelsmoke signallcorresponding to the density of the smoke is given 10 the
-3 -
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amplifying circuit. W‘hen 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 control panel
gives an alarm.

3.0 Radioactive Source Assembly

The radioactive source Am 241 employed in the detector is a silver based foil with a gold
-palladium 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 cove.red‘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 {ixed 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 ond is located in the
inner-most part of the detector, thus, an extremely high safety feature is provided,



SECTION If

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 01B2 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

(0.003x 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 and sintered in
the matrix of pure fine gold at temeratures in excess of 800°C. It is further contained
between a backing of pure fine silver and a front covering of gold palladium alloy (94%
gold, 6% palladium) by hot forging. The metal layers now continuously welded are

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

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

By- product Material : Am-241
Activity

Typical 0.7/‘(31, Max. O.Q}uC|

Base Metal Silver

AmO 2 + Fine Gold
Gold Palladium Alloy
0.15mm - 0.20mm

AMMO-423

Active Layer

facing Covering
Total Thickness
Code No

1-1-2 Chemical and Physical Form

The radioactive source Am-241 used In the model 0IB2 is an oxide (Am02), insoluble 1n
water and stable to chemicals. This radioactive source is a scaled source sandwiched
.5 -
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between two metals of pure fine silver an%l 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-24] foils having the same structure as the actual
radioactive foil used in the model 01B2 show activity leaking-out of max. 0.00045% (14.0
X lO"}a 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 lO'ﬁ‘ Ci). Since the used dosage in 0IB2 is max. 0.9 1xCi 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 radiocactive foil Am-241 1.1,Ci of the same structure as the foil employed in 0IR2
were immersed in N/10 hydrochloric and solution for 4hours at 98 F. In all tests less
than 0.37% (4 x 103 CD Am-241 extracted. N/10 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

2-1The external radiation level was measured by gammaray at distance of Scm from the
surface nf 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 Scm distance from the detector surface:

0.245, rem/hr.

In the case of 25cm distance from the detector surface:

0.0lzarem/hr.




2-2The alpha particles of the%{oil are absorbed by gold palladium of the fornt cover of the
foil as well 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 Accrss of Human Beings to the Product During use

3-] Possible access of human beings to the radioactive 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:
| Outer Cover made of modified Polycarbonate plastics, which can not be
removed without special tool.
2 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
professional installer.
Furthermore, any defective detector found during the test or maintenanc” or anvthing

else is to be returned to the manufacturer without disassemb’ing hy installers or

maintenance people.




5.0 Ouanti%es

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

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

5-2 Number of units expected to be stocked at the warehouse.
3-2-1 At Nittan Corporation

Max. 500 pcs.
%-2-2 At an installation site
8-3 Marketing and Sales Method

Spcs. in average

Marketing and sales of the model 0IB2 are handled by Nittan Corporation who is also

responsible to give a full technical supervision with respect 1o 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 pro:essional installation, thus, any access of an ordinarv

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 Il

1.0 Prototvpe test method

1-1 The surface of the DETECTOR is wiped by filter paper and the ray guantity, 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 to
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
30g/1 is put into a 5L desiccator and then 10 mi of 0.156N sulfuric scid is poured

into it twice a dav so that So gas is produced. The NETECTOR is exposed to
this So gas for & davs. ' ' e

In order to ascertain safety against impact, an impaci force of 50g is imposed
on the installed DETECTOR continﬁodslv 5 times.
In ordér to ascertain safety against vibration, a vibration of 1,000 cycles/min
with 4mm total amplitude is applied for one hour.

Before and after each test of 1-2-1 to 1-2-8 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 results

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
{d and (e) Measurement of leaching out in case of methyl-ethvl-ketone,
acetone, trichloroethane etc. |
3. (a) Impact test
(b) Drop test

In order to ascertain the safety features of lGO,Ci 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. HCI 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 hack
ground.

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

2-3 (D The wipe test result showed 1.42 x lO‘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.% Ci foil, we get 7 x lO‘j. Ci.

1.0 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
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active agea. 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
dcve!ope& and fixed. Distribution of activity and dimcnsion.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}‘
Ci by wipe test.

3-1-3 Only the source foils, which have passed the ahove-mentioned tests at R.C.C.
and Japan Isotope Association and moreover whose sealing has been proved
sufficient, are suppliéd 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-241 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 radioactive rays detector (FC-IE
: Japan Radio Corp.)
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i 3-2-3

Number of defective

Lot size Sample size pieces allowed in sample
500- 624 7 . 0
625- 799 3 0
. 800- 999 10 0
1,000-1,249 i 0
1,250-1,574 3 0
1,575-1,999 15 0
2,000-2,499 17 0
0

2,500-3,000 20

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 numhers are extracted and
these samples are tested in compliance whith the standard.

1f 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, aill lot numbers
belonging to these samples are unaccepted, and every piece of,"foil'in 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 that a 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 Al} 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 cpveging every defcctor, described under item 3-5 (inspection of the
finished detector) can follow up.

For example, even it the foil should removed from the anode plate (this does
not happen actually), this defect can be found hyDETECTORtests, namelv:
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 cofnpletely eliminated.
1.5 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 assembhley 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 0.01 },_rem/hr at the
25cm distance from the surface of the detector as shown in Section Il. 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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Conditibns 3
1. distance from occupant to ceiling on which the detector installed ; 25cm
2. Occupancy : 3 times/day
3, Occupation time ; 30 minutes/time .
The external radiation dose per year is
0.015(rem/hr) x % (hr/time) x 5(times/day)=13.7urem/year
From the above result, under normal condition of use it is impossible for anvbody to

recelye Smrem/year of the dose. Accordingly the dose commitment of the detector
0IB2 satisfies the column ] of 32-28

1-2 Normal Disposal

Since the maintenace of the model 0I1B2 smoke detector is made only by well trained
professional installers and they are strictly instructed to return any defective detector,
it found, to the address indicated on the labels, every defective detector shall be
returned to thé 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 291./Z;rem/year according to the following calculation.
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‘ %b—smr—.fn%{rﬁz- x lWmin/pcs) x 100 (pcs/job site)

x 30(jobs/year) 29 l./?urem/year.

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

1-4 Estimate of External Radiation Nose During Maintenance

To ensure proper operation of a fire alarm system employing the model 0IB2, in
principle the following periodical tests will be made by the authorized maintenance
person.

AT T ST I RS R S R R T AT N e,

a) operational test
h) Functional test

R
b ity

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 generati'on 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 1 minute.

The external radiation dose which the maintenance person would likely receive is found
to be 0.37}uem/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.

0.015(rem/year) x !6% (hr/pcs) x 1,000(psc/year) = 0.374arem/vear.

b)In 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 to 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. If the measured sensitivity is not
within this range, it shall be returned to Nittan Corporation without disassembling it.
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The external radiation dose which the maintenance personal would likely receive during =
the functional test is found to he 79)urcm/year according to the following assumotions
and calculation.

It is assumed that the handling time required to complete one function test bhe 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 !)‘trem/hr) x _5 (hr/hcs) x 1,000(pcs/vear) = 29ycmlyear
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 i 01@2:28.

-3 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 year 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 3.5cm
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 (86cm 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.If/rcm/hr) x 50{weeks/ycar) x S(days/week) x 8(hours/day)
= 0.2 mrem/year 3
This value satisfies Column ! of§32:28

L]

2.0 Internal Radiation Dose Commitment Under Normal Condition

Internal radiation dose commitment is caused either bhv taking the radioactive f{oil
through mouth or by inhaling it.

2-] 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.

1.0 External Radiation Dose Commitment Under Severe condition

3-1 Direct External Radiation Dose 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 years which is absolutely small and
safe in comparison with that value specified in Column II 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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3 _—-7265-’5 x 0.015 rem/hr) = 0.5612wem/hr.

Accordingly the external dose exposed in 59 vears will be :
0.0162};rcmlhr) x 24(hr/day) x 365{days/vear)
‘ 50

Of;; t dt =6.9 mrem/50 yeares

4.0 Internal radiation Dose Commitment Under severe Condition

5-1 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, 0.1% at the heating test assuming a fire, All

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

internal radiation dose commitment of a person who remains in a firc condition for 3

min., it is assumed that the air volume of a standard warehouse is 200,000 ft (5.6 x !0’
cc) and air shall not be exchanged. We calculate the internal radiation dose amount

which an occupant would receive for 3 minutes at fire.

According to the recommendation of ICRP "Reprot of Committee 11 on Allowable Dose
Amount of Radioactive Radiation in Human Body (1959)", the most critical organ for
inhalation of insoluble radioactive 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/8hrs according to the same ICRP report. Therefore
in 5 minutes the person would inhale 1.05 x 10> cc of air as below calculation:

9
—lgﬁc%x%hrzl.OSx!Oscc

In case of storing 500 units of detectors with each radioactive material of O.Zg(‘ i on
average, the following calculation is made:
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(0.7 x 500 uCi (1x107%)
Dose « T3¢ x 108)cc

I3
x (l.o3% x 10 )cc

o2 x 22X 106 dis 5.7 MeV
. . min -pCi X dis

x (1.6 x 10-6Yergs g.Rad
MeV .,
1,000 g

102 ergs

10 rem (3.26 x IOS) min
* RAD ° vear

>

e -9,;—65?—: dt = 0.041 rem/50 years

0
The situation just described ahove never takes place actually; however, even in such a
case, the dose commitment satisfies the value specified in Colun Il of§32:28

8.2 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 of 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 recelving such a signal from the detector, the control panel 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 anv one would swallow
the {oil,

Never-the less, assuming the case of swallowing the foil, we get the calculation result

of the dose commitment exposed in 50 years as 11.0 mrem/50 years which is negligible
low in comparison with the value specified in the Column Il of §32:28.




The max. activity of the radiation foil in the model 0IR2 detector is 0.9jfi/ors. The

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

This leak can be considered as a leak amount t0 N/10 HCL liquid according to Section 11,
and it is 0.37%. We assume all of leaked radioactive material would be 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 _ __I
minsCi - Tdis 7000
(weight of bones)

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

Ky so
(5.26 x 10 Imin 0.693
x e - ——=t

dt
year 458

(1]

11.0 mrem/50 year
8-3 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 H of {32:28.

Namely the radioactive foil and its application method in the detector is completely
safe and reliable.
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asintered in the matrix of pure fire ~old at terper.tures in esce.s of 30N,
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Jdipe test haged on Epitish Standard 3513: 1942
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Sample Kumber i 2 3
1. Yipe test on samples after manufacture  1.42 x 10’4 1.39 x 10'“ 0.45 x 107
- ﬁent and thermal shock tests
(a) iiipe test before heating 1.42 x 10™" 1.39 x 10" 0.45 x 10”
Wipe test after heating to 760°C 0.65 x 10-Q 0.46 x 10-“ 1.53 x 10~ a
‘Hipe test after immersion in lisuid A A - :
nitrogen (-~195.84°C) 0.69 x 10 0.5% x 10 0.95 x 10° |
(b) Jipe test before heating 0.52 x 10"" 0.17 x 107" 0.54% x 10° i
Wipe test ufter hecating to 815°C 0.15 x 10’“ 0.47 x 10-h 0.05 x 10 {
#ize ‘test after imcersion in liquid -4 !
nitrogen (-195,34°C) 0.5% x 10 NTL 0.49 x 107 |




~

. . )
M PPS Ji @

Sample lurter
3. Iemeraion tes's.

(a) Wipe tests as Test 1 cr three
control s«mples

(b) After 5 hours imrersion in water
at rou.m tecirerature

1).iipe test before irmueraion
i1)ictivity leucted out
111).ipe teat after immorsion

(c) After 1 hre ionersion in boiling
wator. Terp 93°C at 740 mm ii¢

i)iipe test before immersion
i1i)Activity leached out

iii).iipe test after immersion

1.1 x 107

Lolal’s B oaiu B B

9.3 x 10-“

0.65 x 10"

0.03 x 10’“

4,85 x 10'“

N

(d) After 5 hrs immersion in methyl-etayl

lietone.
i)iipo teot before irmeraion
-44)Activity leacihed out

1ii)vipe test after immersion

I
(e) In t.is test, solutions were measured

0.26 x 10°

0.5 x 10~

4
N

2.79 x 10~

4

to determine the americium-241 extracted

during immersion.
Acetone i)after 24 hrs
ii)after 48 nrs
iii)after 72 hrs
iv)after 168 nrs
Trichloroethane i) after 24 hrs
11) after 43 hrs
iii) after 72 hrs

iv) after 168 nrs

33 x 10°

L

NIL
4

4

5.2 x 10

8.1 x 16-

33 x 107"
NIL

NIL
A

St x 107

1,0 x 10

4,3 x 10°

1,37 x 107

1.8 x 20~

-4

1.0 x 10‘“

4
4

0.23 x 107

3,03 x 107

1;4 x 10’“

0.5 x 10-&

1.73 % :o'“

0.39 x 10'“

31 x 10"+

16 % 10‘“

2.1 x iO'b.
4

33 % ‘zo‘!+

NIL
N

4

4.7 x 107

5,4 x 107

-

[

Gl x 107

-
1.03 x 10

8.5 x 13'“

1.0 x 10’“

2.63 x 10"
L

4

9.6 x 10~
2.9 x 10°

: o
1,57 x 10
-l
0.5% x 10

1 E
1,02 x 10
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~arple liurber

Fercalaroetrane i)

alter
2f%ar
alter

alter

R R PR R S Ay

s ANTLE S Y YT s e
’1
3 2
$
23 x 10'“ 3 x 137"
el 508
2.5 x 10~ Wb x 4"
£.7 x 10'“ 5.6 x G

b, 1)

i1)

Impact Test:

Gteel ball diameter 12.7 en, weipnt 3.3 g=, drop;ed t rougi vertical nei-at ir §
o nfter iuitial wipe toat on foil, t.e ball was droned
foils rounted on 50:1d Sruss base.

frec fall 1 motre
five times on to

Initial wipe test

tiw fuce of 3 zamples,

dipe test after 1at impact on

foil face

Vipe test after 2nd inmpact on

foil face

Wipe test after 3rd icpact on

foil face

Wipe test after 4th impact on

foil face

Uipe test after Sth impact on

foil face ,

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

1.0 x 10'“

0.91 x 10‘“

0.37 x 10.“

0.03 x 10'“

0.25 x 10'“

0.30 x 10-b

indentations about 5 ma diameter and 2 mm deep.

moetal breakdown.

Drop Test:

Foil samples mounted centrally in aluminium alloy case, 34.2 mo x 24.95 mn
The case was dropred five times with each sample t:rouph a vertic

X 7.7 mm).

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

height of 1 netre in free fall on to a solid brass base.

Initial wipe test

dipe teat after 1st drop

wipe test ufter 2nd drop

wipe test after 3rd drop

VWipe test after Lth drop

Jipe test after 5th drop

4
y
4
y

1.2 x 107
0.51 x 10~
0.03 z 10~

0.71 x 10~

0.03 x 10’4

0.57 x 10-h

0.3 x 10’“

0.44 x 10‘“

0.36 x 10'“
0.67 x 10
0.21 x 10

0.59 x 0

2.33 x 307 |
0.11 x 10°
0.41 x 10~
0.49 x 10
0.65 x 10~

0.47 x 10°

0.07 x 10°

3
]
3

1.03 x 10 k

=L
1.2 x 10

YT I

|
1.2 % 10

1.1 % 10-‘

0.3 x i3

Fimr ey



Foll Type Fire fiea cald cciurie e ayen
T INERCE
Sanmple lumber 3 L 5 [
1. #ipe test on samples after marufucture 0.59 x 10-“ 0.57 % 07" S.h2 x 107
2. Heat and thersal snock tes:s
(a) “ipe test before heating 0.59 x 107" 0.57 x 97" 0.t2 x 167
. - - L
4ipe test after heating to 7oO°C 1.4 x 10 b 0.b x 1C t 0.02 x 30
«ipe test after imrersion in liquid A -4 4
nitrogen (-195.84°C) : 0.56 x 10 0.64 x 19 0.4 x 10
- - <l
(b) dipe test before lLeating 0.04 x 10 4 0.97 x 10 4 0.€0 x 10
- . - =L
Jipe test after heatingz to 815 0.58 x 10 N 0.53 x 10 b 1.2% x 10
Jipe test after immersion in liquid -4 -4 JE
nitrogen (-195.84°C) 0.3 x 10 0.26 x 10 0.26 x 10° |
3. Immersion tests
(a) Jipe tosts as Test 1 on three -4 -4 _t
control samples 0.59 x 10 0.57 x 10 0.52 x 10
(b) After 5 hours irnersion in water
at room temperature
i)/ipe test before imuersion 0.49 x 10-“ 0.61 x 107" 4,0 x 10-k
‘" - - -
ii)Activity leached out 18.9 x 10 b 15.2 x 10 N 7.4 x 10 b
; - - s
iii)iipe test after immersion 1.45 x 10 b 1.52 x 10 4 1.39 < 10
(c) aAfter 1 hrs immersion in boiling
water. Temp 58°C at 740 mn Y
- - =¢
i)dipe test before immersion 0.045 x 10 b 1.53 x 10 4 1.48 x 10
ii)Activity leached out 10.1 x 10~ 3.03 x 10'1’ 7.3 x 10"’
- - =y 3
iii)Jipe test after immersion 0.65 x 10 b 5.0 x 10 b 1.77 x 107 E.
() After 5 ars imcersion in methyl-ethyl
ketone
Sy gs . . o=l -4 - ~LE"
i)Jipe test before imrersion 2.16 x 10 0.43 x 10 09.31 x 10 §
- - -
iidictivity leacuhied out 0.015 x 10 b 0.25 x 10 4 0.12 x 30
iii)iipe test after imrersion 2.17 x 10‘“ 4.59 x 10~ 3.%6 x L

s |



Foil type

ivre fire ~old c.vop, -

activy ! sar
i
Sawple llunber 5 5
(e) In this teal colutions were re.sured
to determine tue urericium-24%1 extructed
dur‘ng immersion.
Acetone i) after 2% hr- 30 x 10‘“ h.5 x 107"
i1) after 43 nrs NIL IL
iii) af*er 72 hrs 5.7 x 107" 5.2 x 107
iv) after 163 hrs 3.b x 10““ 5.3 x 1 -5
Trichloroethnne. i) after 24 nrs 27 x 107" 27 x 107"
11) after 48 hrs NIL NIL
1ii) after 72 ars 0.52 x 10~ NIL
iv) after 168 krs 7.0 x 10~7 4.95 x 10™"
Perchloroethane i) after 24 hrs 5 x 107 28 x 107*
'ii) after 48 hrs NIL NIL
iii) after 72 hrs 3.7 x 107 b2 x 10
iv) after 168 ars 5.2 x 10~ 10.0 x 10™*

[}
'Y

3.7 x 10°

5.3 % 10‘“

A
L

25 x 10°
33 % 10°

e
a

;%6 x 10'1’

29 x 10'“

12 x 10‘“

3.6 x 10‘“

Impact test:

€.
Steel ball diameter 12.7 wm,
free fall 1 metre.

five times on to the face of 3 samples.

Initial wipe test 0.63 x 10~*
‘ipe test after 1at impact on 24
foil face 3.9 x 10
Wipe test after 2ud impact on -4
foll face 3.3 x 10
dipe test after 3rd impact on -4
foil face 0.05 x 10
wipe test after hth impact on 4
foil face 0.01 x 10~
Jipe test after Sth impact on 4
foil face 0.79 x 10~

.

weight 3.3 gm, dropped throug
After initial wipe test on foil, t

1.27 x 107"

0.55 x 10

0.50 x 0

0.20 x 10

0.20 x 10

L

0.57 x 10~

h vertical height ir
he ball was dropped
Foils mounted on solid brass base.

0.56 x 10~
1.2 x 10“4
0.6% x 10~
0.54 x 10~

0.60 x 107

0.22 x 0

Visual inspection showed that all samples hnd mechanical camage in the form
Ko evidence of ccvering

of indentations about 5 ra diazeter
metal breakdown.

azd 2 mm deep.

T T A

L

PR S O T ST e

4
4
.

4



: Foil type - . :
' I¥ Purc fine ecld coverir~ over

‘e active laver

Sample Number i N 5

[Je 2N

b4, 11) Drop test:

¥Yoil samples mounted centrally in aluminium alloy case, 34,2 ra x 24,565 =m
X 7.7 ma, The case was dronned five timcs with each sample through a
vertical height of 1 metre in free fall on to a solid brass tase.

Initial wipe teat 19.3x 07" 2.9x 107" 0.65 x 07 ¥
Wipe test after 1st drop 9.1 x 107" 0.64 x 107" 0.66 x 107
dipe test after 2ad drep ' 5.0 x 10~ 0.21 x 10~ 0.€0 x 10—13
Yipe test after 3rd drop 2.0 x 10~ 0.10 x 10~* 1.0 x 107"
Wipe test after 4th drop 6.8 x 107" 0.42 x 10~" 0.57 x 10“1;
Uipe test after Sth drop 1.53 x 10-“ 2.7 x 10'“ 0.05 x 10“‘{

5¢ Abrasion Test / Repeated Yipe Test

Two foils samples, one with gold front covering and one with gold/malladium
alloy front covering, were subjected to repeated wipe tests. Sach wipe test
recorded was carricd out as described earlier under dipe Test”, excepting tnat .
1t was repeated five times with the same filter paper and on the whole alpha emitting
surface only. Total activity removed from sanple with gold front ‘covering .
4.48 x 10~2 pc in 122 wipe tests (five wipes each). Total_activity removed from
sample with gold/palladium alloy front covering 5.63 x 10~ c 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 gold front covering and ~ 2.25 x 10-4 ne for the sample

with the gold/palladium alloy front covering.
1

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

Production Control

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

(b)Y 4An autoradiograph is carried out on all production foils by placing thea in
contuct with single weight bromide paper for a pre-determined time before
exposed film is developed and fixed. Distribution of activity and dimensions
arc carefully exanined.

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

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

'------I-lllIII-IIlllllIIIlIllllIllIIllllllll;IIIII6IlIIIIlIIllIIIIIIIIIlIIllll’nllllﬂllllllllll.lllf
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Technical Data - 2

Tectlie of Avuericiun-241 Alrnica Fojle

Tost Sa apdry .

Sumples of £0il typ: irt 2 1 cm lonz, uctive widta 12.5 aa, ovorall
width ‘20 nas, ¢onlulniasg 100 1.C1 omericiwg-zv1. .

"Initiul Tumersion Tert: < 0.005 uCL extructoed durixig 15 hours inacrsion test.
¥ipe Trat: < 0.005 ul1

CORXGIIN TESTIG

Test 1, Sul,.hup diozidye teast

.

* Bamples were exposed ror 6 vays to moist wir containing 1% so,.
lraursion test - < 0.2 uei extracted. -
liipo tost = < 0,005 ucs, . ) .

2+ Hydroren chloride teys -

Samples were oxpp:.-ﬁd fo= 15 days to dry sir conr.;inug 1 &g HCY gna/litre.
imrersion test - < 0,0uy #Ci extrasted.
dipe test - < 0,002 néi, .

%3¢ Ammonia test

'S :
Samples were exposed ror 15 days to dry air corntaining 10 =z I-'Elj gus/litre.
Imrersion test - < 0.0O2 #Ci extractod.
‘Jipe test « < 0.002 nCi. .

AEALIVG TZ-':”.E'

Te Susples were suintuireu wt 0% for 10 rinutes und then repidly cooled
by imsersion 4n woter. “Tnis way currisc out 50 tices on each sample.
Twcersion tout - < 0.00% uCli cxtracsed.

2. Sumples were rarntilined ut 120303 for oav nour aund then rupidly cool.d
by iuumersion ia wutey, S
Invorsion test - < 0.01% wCi extraucted, :
Vipe test - < 0,2 uu:, '

B e o R



FPRTHORN Automated Systems ~

THORN Automated Systems Inc
Corporate Offices

8335 Sharon Drive

Westlake, Chio 44145

(216) 871-9900
FAX (216) 3718320

AFFIDAVIT

ini, Vice President Manufacturin rati 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

oo b P o

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 Automate
Systems, Inc. who executed the foregoing and acknowl dged thgt he executed the same.

y (ommission expires

feoturi Ry
BN THORN Autocall 3

Iif se systems

Arrrackmen T 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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i NRC FORM 374
5l (10-89): U.S. NUCLEAR REGULATORY COMMISSION PAGE l__or 2__races

MATERIALS %lCENSE Amendment No. Q2

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 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 receive, acquire, possess, and transfer byproduct, source, and special
puclear 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 Sharon Drive

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

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

(Amersham Model AMM1001H,
Amersham USA AMM-1001)

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.

B 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
OIB (P/N PUSO 2000-1 1.0 microcurie
and P/N PU90 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 authorized to distribute from its facility located at
~ 835 Sharon Drive, Westlake, Ohio. '

e ———————————— e e e P T P
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B NRC Form 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 oF 2 PAGES
, B -8 License number
MATERIALS LICENSE 34-23772-02E :
SUPPLEMENTARY SHEET Docket ot i*"'"“o";'o'bgl 616 ;
.//.» ,\y - ':
Amendment No. Q2 '

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 micracugie-af radioactive material on the test
sample. If the test reveals the iprésence’ of U:00% microcurie or more of removable

contamination, the detector -Jot”shall not be traﬁéikﬁéfd without additional
evaluation, the manufactyket should be informed of the p ults and further sampling |
be performed in order te’characterize the problem. In yidual detectors shall not be |

transferred if furthecftesting reveals the presence of 03065 microcurie or more of
removable contamination. .. : -3

. N
e

= e o n'\\,:.‘ - c.}_u N .
15. Except as specifically provided otherwise by thisfigﬁghse, the licensee shall
distribute Iicensed.materia};égggfjbed;iﬁnCpndi3%%5;10 of this.license in accordance
with the statements, represeptat¥ops, and proéeditres: contained~in the documents, -

a e

including any encltosures, listédibelowsi. The Nuclfar Regulatory Commission's
regulations shalk-govern:unless;t g statements/fepresentations; and procedures in
the licenseee's qgg1icatquzan6;}',;, ggﬁaggfmgge.restriﬁtive than the

regulations. ~EE e T Y

T LN 2
P2 R4 e

A. Application daféa\MaﬁzﬁﬁiﬁﬁgkgL

Zeed

¥ o, w4 RSy

- . - . ;!;:"_::.:.: - - ,'_:> . » «
B. Letters dated October 25, 1989;aMay.3I;x1996§%gu1y 20,;~1990; August 9, 1990;
September 28, 1990§i8§tober 1, 1990; and October 2, 1990.

4 O~
C. Letters dated Novembe;:is,1§289; October 10,_199f§‘March 13, 1992;
March 30, 1992; and April K 19%_& ¥ R -4

D. Letter dated April 9, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

.

pATE: APR 15 1892 BY: _”_"’_‘:"’r%
Michael A. Lamastra - :-

Medical, Academic, and Commercial
Use Safety Branch - '

Division of Industrial and
Medical Nuclear Safety, NMSS

Washington, D.C. 20555
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V5D 7 FIRE PROTECTION SYSTEMS COMPANY
835 Sharon Drive

Westlake, Ohio 44145

A t