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FOREWORD

A wide range of consumer products containing radioactive
substances are extensively used in the public domain. Mny of
t hese products are now a-days manufactured in the country. The
users in general, are unaware of the presence of radioactivity
in these products as well as the potential harmthey may produce
as a result of radiation exposure in case of careless or
i mproper use. Therefore, it is necessary to ensure that the
consuner products contain as little radioactivity as practicable
and in addition the products thenselves are assessed and
approved before they are manufactured and supplied to the
public. This will ensure that even if these products are handl ed
in any manner and di sposed off in donestic refuse, the radiation
doses to individual menbers of the public are snall and hence
constitute only negligible radiation risk. Under t hese
ci rcunst ances, no special regulatory controls would be required
to protect the public fromradi ati on exposure arising due to the
consuner products.

In May 1990, the Task Group constituted by the Atom c Energy
Regul atory Board with Dr. |1.S. Sundara Rao as Convener, set the
criteria for approving the consumer products before they are
released to the public. As a sequel to the work of the Task
G oup, a Wrking Goup constituted by Atomic Energy Regul atory
Board with Shri P. Gangadharan as Convener, has devel oped the
standard specifications for consuner products. These standards
are neant for conpliance by the nanufacturers of consumner
products in order to neet the requirenment of keeping the
radi ation dose to individual nenbers of the public as |low as
reasonabl y achi evabl e.

These standard specifications wll provide an inportant step
towards design and production of safer consuner products for
public use.

(S.D. Sonan)
Chai rman, AERB
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AERB- SS- 4- (1991)

STANDARD SPECI FI CATI ONS FOR RADI OLOG CAL SAFETY | N THE DESI GN AND
MANUFACTURE OF CERBUNE%I;ESPUCT%;CEAWAINING RADI OACTI VE

I NTRODUCTI1 ON

.1 This docunent is concerned wth "Munufactured Products or

appl i ances or mscellaneous itens in which radionuclides have been
intentionally or adventitiously incorporated and which can be
supplied to nmenbers of the public wi thout special surveillance"

.2 It is recognised that, in general practice, nmanufacturers should
inform the consunmer on the correct use of their products. The
manufacturer should also explain how to avoid damaging the
integrity of the radioactive substance with a view to prevent
unnecessary exposure. This will help to reduce the probability of
accidents or misuse. In any case, a consumer cannot be statutorily
obliged to follow instructions given by manufacturer

.31t is inpossible to ensure that consumer itens containing
radi oactive substances, once they have been supplied, would be
used in the manner intended by the manufacturer, or that they
woul d be di sposed off in any recommended manner

.4 Normal .use, misuse and accidents nay |lead to radiation exposure -
both of those benefiting from the product and of others who
receive no direct benefit. Disposal my also cause radiation
exposure of persons who receive no benefit. Therefore, the
consunmer products are essentially beyond further control for
purposes of radiation protection by the conpetent authority once
t hey have been suppli ed.

The specifications given in this docunent apply to all consuner
products regardl ess of the purpose for which the radionuclide is
added. The purpose nay be to nmake use of the ionizing radiation
emitted by the substance in the product itself (e.qg.
radi ol um nescent devices, antistatic devices, ionization chanber
snoke detectors), or to make use of some other property of the
material where the presence of radioactivity in the final product
is nmerely adventitious {e.g. incandescent gas nmantles).

This standard does not cover the products containing natura
radi oactive materials, which have not been intentionally added,
such as building naterials. Al so products contaminated wth
radi oactive substances during production, either due to the use of
radi oactive substances as tracers or accidentally, due to |eakage
of radi oactive source, are beyond the scope of this standard.



1.7

1.8

1.9

1.10

1.11

1.12

1.13

This standard does not cover nedical use of radionuclides
such as nuclear powered cardiac pacenmakers, and radiation
emtting devices such as television receivers and video
di splay termnals.

This standard is concerned with the exposure of the public
arising from the use of consumer products. The radiation
protection of workers involved in the manufacture of consuner
products is <covered in the AERB Safety @Qide on the
manuf acture of consuner products (AERB/ SG CPl). Protection of
persons engaged in handling and servicing of the products is
al so covered in the Safety CGuide

The manufacture and supply of consunmer products containing
radi oactive substances for use in public domain is subject to
aut hori sation by the conpetent authority.

An aut horisation for manufacturing a consunmer product should be
contingent upon adequate denonstration that the product
perform a function which can be fulfilled only by using a
radi oactive substance or that the use of radioactive substance
to fulfill the function has evident advantages over any other
practical nethod. This function shall be nmet by one or nore of
the following criteria:

i) Possible saving of life
ii) Protection against personal injury
iii) Inmproving reliability or dependability of a product in
respect of its safety functions

iv) The fulfilling of an advantage not covered by (i) to (iii)
above but judged to be of equal inportance.

An aut horisation for manufacture and approval of the use of a
consumer product is subject to an adequate denonstration that
the use, msuse and disposal of the product do not give rise
to unacceptable radiation doses to individual nenbers of the
public and the population at |arge. The effective dose to an
i ndi vi dual nenber of the public should not exceed 1.0 nBv in a
year even in a worst scenario arising due to gross msuse or
acci dent, and under nornal ci rcunst ances. of use, the
i ndi vidual doses do not exceed a fraction of this. The
collective dose to the entire population should not exceed 1
person Sv in any year.

The intrinsic safety of a consuner product is an inportant
consideration for approval of a product for public use. The
intrinsic safety should be denonstrated both for nornal use
conditions and al so for severe accident conditions.

The Procedures described in this standard specify the
essential requirenents for the design and construction of
consumer products containing radioactive substances, so that
when the product is designed and constructed i n accordance
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with this standard and denonstrated conpliance with the test
requi renents, the product can be accepted with reasonable
confidence that the public are adequately protected from
unaccept abl e radi ati on exposure.

The manufacturers shall carry out the tests prescribed in this
standard, submt an application along with the test results
and obtain pre-marketing approval for the product from the
conpetent authority.

Such approved products can only be nmarketed or supplied to
users, in accordance with the ternms and conditions stipul ated
in the approval granted by the conpetent authority under the
provisions of the Radiation Protection Rules (1971) issued
under the Atom c Energy Act (1962).

This standard covers only those consuner products containing
radi oactive substances, which are conmercially manufactured
and extensively used in India. Certain other products which
are either manufactured or supplied in a limted way and those
i mported and used for special purposes are not included in
this docunent. Manufacturers or distributors of such products
are advised to apply to the conpetent authority with rel evant
technical details and radiation safety aspects for special
approval granted on a case-by-case basis.



AERB- SS- 4 (1991)

2. RADI OLUM NOUS TI MEPI ECES
STANDARD SPECI FI CATI ONS FOR MANUFACTURE

1. Scope

This standard specifies the radiation safety requirenents of
| um nous tinepieces. The specifications include optical and mechani cal
characteristic of radiolumnous deposits on dials and hands together
with the test methods.

2. Definition of terns

2.1 Radi ol uni nescence . Lum nescence caused by the radiation
emitted by the radionuclide within crystalline powders (ZnS,
Zn,Si Oy, etc.)

2.2 Radiolumnescent deposit : A radiolum nous substance in powder
formmxed with a binder and fixed on a support.

2.3 Special tinmepieces : Tinepieces designed for uses which require
considerable lumnosity. They are generally wused or worn
intermttently.

3. Specification and test nethods for timepieces
3.1 Legibility

3.1.1 For watches wusing radiolumnous substances, the follow ng
criteria shall apply :

a) At least four hour markings shall be used except when an
aperture is provided on the dial. These markings shall be
3,6,9 and 12.

b) The 12 shall be differentiated from ot her markings.

c) If only four markings are used, the m ninum val ue of | um nous
intensity inclusive of the hands and narkings shall be 25 ncd
(nanocandel as) .

d) If nore than four markings are used, the luminous intensity
shal |l be increased by 3 ncd per additional narking.

e) The pair of hands, taken in isolation, shall have a | uni nous
intensity of at least 10 ncd.

3.1.2 For tinepieces not worn on persons, the nminimm value of
lum nous intensity shall be doubl ed.

3.2 Nature of radionuclides

3.2.1 Only the foll owi ng radionuclide shall be used.
Tritium (H3) or Promethium (Pm 147)



3. 2.

3. 2.

3.3

3.4

or

2 Radi um (Ra-226) shall not be used on tinepieces.

3 The use of different radi onuclides on the same tinme-piece is

not al | owed.
Total radioactivity of the tinepiece.

The maxi mnum quantity of radioactivity specified in terms of
maxi mum activity per tinmepiece is expressed as average of the
total activities of the tinmepieces taken at random from a given
ot produced within a given factory from the beginning to the
end of a production cycle, without entailing changes in nethods
of production, materials of construction, or type and brand of
radi ol um nous material. The naxinum total activity of any
isolated tinepi ece shall not exceed the val ues given bel ow

a) Tinmepieces worn on person

Radi onucl i de Maxi mum activity Maxi mum activity
per timepiece per isol ated
in alot ti mepi ece.
H3 200 MBq 300 MBq
Pm 147 4 MBq 6 MBq

b) Tinmepi eces not worn or carried on person

Radi onul ci de Maxi mum activity Maxi mum activity
per timepiece per isol ated
in a lot ti mepi ece.
H 3 300 MBq 400 MBq
Pm 147 6 MBq 8 MBq

c) Special tinmepieces

Radi onucl i de Maxi mum activity
per isolated tinepiece
H 3 1 GBq
Pm 147 20 MBq

Protecti on agai nst radi ation

The tinepiece shall be covered on all sides by a case, glass
acrylic plastic and the deposit covered wth protective



varni sh, such that the user is protected against any direct contact
with the conponents treated with radi ol um nescent naterial and the |ow
energy R radiation is sufficiently absorbed. Any deposit of a
radi ol um nous material shall be protected by a film of transparent
non-radi oactive material of thickness not less than 50 ng cm?.

The nechanical strength of the protective covering shall be
sufficient to wthstand the stresses encountered under nornal
conditions of wuse and as far as reasonably practicable, during
possi bl e accidents. Perfect water tightness shall be ensured for
wat ches.

3.5 Checking of radioactivity

The activity shall be checked on the tinmepiece fitted with its
normal protective glass or acrylic plastic. A nethod based on
photonetric nmeasurenent is pernmitted. |If the neasurenent of the
brensstrahlung is used, account shall be taken of the attenuation due
to the glass or acrylic plastic and to the deposit itself. The
t hi ckness of the glass or acrylic plastic and the deposit are neasured
and the activity of the deposit is either neasured or estimted after
correcting for self-absorption.

When uncertainity resulting from the above nentioned nethods of
checking makes it inpossible to guarantee that the requirenent
specified under 3.3 are conplied with, a destructive nethod shall be
used to neasure the activity. Such a destructive nmethod shall consist
in isolating the radionuclide from other constituents of the
| um nescent substance or from the deposit, and converting it into a
formsuitable for accurate neasurenent. For exanple, a suitable nethod
for tritiated substance consists in destruction of the | um nescent
deposit by conbustion, collection of +the I|iberated water and
neasurenent of its activity with a suitable Iiquid scintillator

3.6 Adhesi on

3.6.1 Swipe test for dials

The luminous painted dials shall be dried and kept in an
oven at 50°c for 15 nmin. After cooling to room tenperature, the
| um nous nmarkings shall be w ped gently using dry surgical cotton or
brush No. zero. There shall be no spread of the paint.

3.6.2 Bending test for hands

a) Hands with a length of 15 mm or less shall be bent round a
cylinder with a radius of 12.5 nm

b) Hands with a length of over 15 nm shall be bent round a cylinder
with a radius equal to the length of the hand, with a tol erance
of + 1 nm



3.6.3 Estination of the adhesion

Fol |l owi ng the swi pe test and bending test, examine the dials and
hands as well as their inmmediate surroundings. The presence of
alterations such as splits and cracks or of perceptible debris shall
be considered grounds for rejection. Such rejected itens should be
di sposed off as radi oactive waste. Detached particles are reveal ed by
neans of an ultra-violet |anp.

3.7 Mar Ki ng

The marking specified below is obligatory only for special
tinepieces. It is intended for the information of the horol ogist as
well as the user. It shall be effected, legibly and indelibly with a
non-radi oactive paint, on the dial of the tine piece. It shall
conpri se of one of the foll ow ng indications:

T1G for deposits activated by tritium
Pm20M f or deposits activated by pronethium

The indications give the maxi mum authorised radioactivity value in
becquerel for tritiumand promnethi um deposits.

3.8 Checking of the marking
The marki ng shall be checked by visual inspection.

4. Speci fications and test methods for radiolum nescent deposits.

The specification relating to the deposits shall be checked
unl ess special restrictions are indicated. These shall be checked:

(a) on the finished products

(b) on the dials

(c) on a sanple placed on a stand and support nade of stainless
steel having a reflectivity between 0.2 and 0.3, conprising a
circular coupelle containing a circular cup having a surface
area of 1 cnf,intended to hold 50 ngy of powder.

on standard hands

on the rectangul ar support defined for checking of the col ours.

—~~
D QO
~— —

4.1 Col ours

4.1.1 Standardi sed col ours

1 - Wite

3 - Yellow

5 - Geenish-yellow

7 - Geen

9 - Blue-Geen

The |ist is not restrictive and on agreenent bet ween

manuf acturer and the user, other colours may al so be used.



4.1.2 Checki ng of the colours

The col ours of the deposit shall be checked by visual exam nation
in daylight, wthout sun, on sanples defined in 4 (c). The colours
shall be conpared with those of reference standards consisting of 50
ng of non-radioactive |uninescent powder deposited on a surface of 1
cm at one end of a standard support nade of stainless steel having a
reflectivity between 0.2 and 0.3. The standards nust be stored in the
dar k.

4.2 Specific lumnous intensity

The quality of the deposits is characterised by their |um nous
intensity per unit mass of powder when they are exami ned in |ayers of
50 mg of powder per square centinetre, on a support having a
reflectivity between 0.2 and 0.3. The specific luminous intensities
expressed in micro-candelas per gram of powder (ucd/g) may vary from
2.5 to 80.

4.2.1 Checking of specific lumnous intensity.

The deposit shall be applied on a standard support as specified
in 4(c).

The luminous intensity shall be checked after the |um nous
deposit has been kept in darkness for at least 3 hours. The |um nous
intensity is nmeasured with a photoneter equipped with photonultiplier
tube showing a S 11 response or any other equipnment assuring of
equi val ent response.

The characteristics of the standards used for this measurenment
and the radiolumi nescent deposits shall be simlar. The stability
should be periodically checked. The Ilumnous intensity shall be
evaluated in relation to the mass of the powder deposit.

4.3 Resi stance to agi ng

4.3.1 Nature of the test

It is considered that sinultaneous exposure to heat; humidity
and activating light constitutes a test of accelerated ageing, which
validly simulates the conditions of real ageing.

4.3.2 Pr ocedur e

The deposit should be placed in a crystallizer (a glass
container, in the formof a cylinder with a flat bottom and straight
sides, the height of which should be equal to approximtely half of
the dianeter) containing water at normal tenperature. The support
shoul d not be imersed. The crystallizer should be covered with a 0.1
mm t hi ck sheet of polyethylene and placed under a 300 W ultra-violet

I anmp.



Prior to switching on the lanp, the crystallizer shoul d be
brought to 55 £ 2°C. Maintaining this tenperature, It should be
exposed to ultra-violet radiation of 300 nmfor 3 h

4.3.3 Esti mati on of the resistance to ageing

The lum nous intensity of the deposit should be neasured before
and after the test. The loss in luminous intensity shall be |ess than
10%

4.4 Insolubility

4.4.1 Pr ocedur e

The deposit should be imersed to a depth of at |east 3 mm
for 24 h in distilled water, at a tenmperature between 18 C and 25°C.
The activity of the water shall then be neasured. For 50 ng of the
deposit, it shall be less than

3.7 MBq for tritiumdeposits
0.2 MBq for pronethiumdeposits

4.4.2 Checking of the insolubility

The checks should be carried out on standard deposits as defined
in 4(c) which have been prepared in accordance with the instructions
of the manufacturer of the |um nous powder and which have undergone
the test specified in 3.6.1.

Quality control nay also be carried out on |um nous conponents
(dials and hands) which have undergone the tests specified in 3.6. The
mass of the powder in the deposit shall then be neasured or
cal cul ated, assuming that the activity in water is proportional to the
mass of the powder in the deposit regardless of its activity.

Ref er ences

1. International Standard - Radi ol um nescence for tinme neasurenent
instruments - Specifications-1SO 3157-1975(E)

2. Radi ati on Protection Standards for Radiolum nous Tinmepieces.
Recomendati ons of the European Nucl ear Energy Agency and the
International Atomic Energy Agency |AEA Safety Series No.23
(1967).

3. Requi renents for Radi ol um nescence for tine keeping instrunents,
IS 9275: 1979; Bureau of |ndian Standards.
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AERB- SS- 4 (1991)
3. GASEQUS TRI TI UM LI GHT SOURCES

STANDARD SPECI FI CATI ONS FOR RADI OLOG CAL SAFETY
I N DESI GN AND MANUFACTORE

1. Scope

Gaseous Tritium Li ght Sources (GILSs) are self-energi sed |uninous
sources consisting of a sealed glass container filled with tritium gas
and coated internally with a phosphor. The gl ass envel op shal 1 prevent
the transnission of |ow energy beta particles emtted by tritium Any
ext er nal radiation from a GILS is therefore solely due to
brenmsstrahl ung. GILSs shall not be supplied directly to nenbers of the
public unless they are incorporated into some instrunent or other
obj ect, which provi des consi derabl e shielding. GILSs shall not be used
in toys, personal adornment and for frivolous purposes. No GILS shall
be directly accessible.

2. Desi gn and construction

2.1 The quantity of tritiumin any single GILS shall be as |ow as
practicable, but shall not exceed 75 GBq. The tritium shall be
only in the formof H or HH.

2.2 The content of oxygen or water vapour in the tritium gas shall
not exceed 2% of the total tritiumactivity in the GILS.

2.3 The thickness of glass container shall not be Iess than 0.6 ng/cm
(the range of tritium betas in glass) and shall be at |east 20%
of the outer dianeter.

2.4 The tritiumfilling pressure for general purpose GILSs shall be
less than 1 atnosphere. For special purpose GILSs requiring high
lum nous intensity, the tritiumfilling pressure may be increased

upto 2.5 atnospheres.

2.5 The glass container shall be covered externally with an elastic
transparent sleeve nade of plastic or soft resin. The thickness
of the sleeve shall not be less than 2.0 nm and should snugly fit
onto the gl ass contai ner.

2.6 The radiation level on the surface of a GILS shall not exceed 1
m crosi evert per hour per GBq of tritium

3. Tests on prototype sources

The procedures described below are reconmmended for conducting
performance tests on prototypes. Procedures denonstrated to be at
| east equivalent to these are al so acceptabl e.

11



Tests shall be carried out consecutively on the same GILS, in the

order shown bel ow.

3.1

3.3

3.4

3.5

4.

or
not

Di scol ouration test : The sources shall be exposed for 12
hours to the light froman S-4 lanp filtered by a Corex D filter,
at a distance of 20 cmfromthe |lanp. The tests shall be perfornmnmed
in air at an anbient tenperature of 27°C and a relative hunmidity of
95-100% The sanples shall be irradiated with the Iight inpinging
on the translucent surface of the source.

The test sources shall be examined visually and any
di scol ourati on observed. The |ight spectrum and output after the
test shall be conpared with those prior to the test. Wen neasured
with a visual photometer, the loss of luminosity shall not be
greater than 20%

Tenperature test: The GILS shall be heated in air to a tenperature
of +80°C within 5 min, kept at this tenperature for one hour, then
cooled to -20°C in less than 45 nmin and kept at this tenperature
for 1 hour. For special purpose GILSs intended for wuse at
extremely |ow tenperatures, a separate test at —45°C i s necessary.
The requirenent of this test shall be decided by the manufacturer
and the user.

Vibration test: The GILS shall be subjected to five conplete
cycles in the range 25 Hz to 500 Hz at 5 g. The test shall be
conducted by sweeping through all the frequencies in the range at
an uniform rate from the mnimm to naxi num and return to the
m ni mum frequency in 10 min. or longer. The test shall also dwell
30 min. at each resonance frequency found.

External pressure test: The GILS shall be put into a test chanber
and subjected to air pressures of 25 kPa and 200 kPa of duration
15 nmin each, the pressure being returned to atnosphere between
each period. This shall be repeated ten timnes.

I mrersion test: The GILS shall be inmmersed in a cold bath at OC
for 15 minutes. Wthin one nminute, transfer to a hot bath at 65C
and keep it in the hot bath for 15 minutes- within one minutes
transfer again to the cold bath. This shall be repeated for two
cycl es.

Eval uati on of test results

After each test, the GILS shall be examined by visual inspection
lum nosity control. The loss of tritiumor loss of lunminosity shall
be greater than 20% after conpletion of all the tests.

12



5. Leak test on each source

Each source shall be soak tested for 24 hour in a volunme of
water equal to about 10 tinmes the volune of the source. The source
shall be renmoved and the activity in the solution measured using
liquid scintillation counter. The activity in the solution shall not
exceed 185 Bg.

Ref er ences

1. Cassification of Radioactive Self-luminous |[|ight sources.
Anerican National Standard ANSI N540-1975 (N. B.S. 116).

13



AERB-SS-4 (1991)
4. GASEOUS TRI TI UM LI GHT DEVI CES

STANDARD SPECI FI CATI ONS FOR RADI OLOG CAL SAFETY | N THE DESI GN
AND CONSTRUCTI ON

1. Scope

This standard specifies the safety features to be incorporated in
the design and construction of Gaseous Tritium Light Devices (GILDs)
in order to ensure adequate safety to the nmenbers of the public from
gaseous tritium light sources (GILSs). The hazard to nenbers of the
public from GILSs is wvirtually limted to internal contam nation
arising from the accidental breakage of a source. The hazard of
external exposure is negligible in practice. This standard is
applicable to GILDs containing GILSs and not to GILSs thenselves,
which should not be made available to the general public unless
contained in a device.

As far as possible GILDs shall be used to serve a safety
function. GILSs should not be used in toys, personal adornnent or for
frivol ous purposes. No GILS shall be directly accessible.

2. Definition of terns

2.1 Gaseous Tritium Light Source (GILS): A GILS consists of a sealed
glass container filled with tritium gas and coated internally
with a phosphor.

2.2 Gaseous Tritium Light Device (GILD): A GILD is an instrunent, a
pi ece of equipment, article or sub-assenbly containing one or
nore GTLSs.

2.3 Activity: This termis used as the radioactivity neasured at the
ti me of manufacture of the GILS

3. Desi gn and construction

3.1 The GILD shall conprise characters which are luninously self
powered by GILS(s), permanently assenbled and protected within an
outer assenmbly. The front face of the assenmbly shall be of
plastic material or glass and the sides and back shall be of
plastic material or of netal.

3.2 The activity of tritium used in a GILD should be as low as
practicable. For an exit sign, the activity of tritiumin the
device shall not exceed 925 GBg. The nmaxi mum activity for other
GILDs depends on the nature of GILD and shall not exceed the
val ue specified by the Conpetent Authority on case-by-case basis.

14



3.3

3.4

3.5

3.6

3.8

The radiation |evel on any accessible surface of the assenbl ed
device shall not exceed 2.5 uSv per hour.

The GILD shall be so constructed that it cannot readily be
dismantled and that the tritium cannot be released under the
severest accident conditions that are likely to be encountered
in the normal handling of the device.

Wen GILDs are constructed by nounting GILSs within an outer
case, the case shall be perforated for internal ventilation by
a hole 2 mm to 3 nm diameter in each of the shorter edges.
These holes shall be placed either on the centre line of, the
case or equidistant above and below the central line, and in
such a way that the GILSs are not exposed.

The GILD shall be constructed so that it can be held rigidly in
position by nounting on a surface of a wall or suspended from
brackets or from a ceiling or soffit or can be fitted in an
i nstrument. The neans of suspension shall be firmy attached or
fastened to the back of the assenbly such that the GILD wll
not fall under nornal circunstances.

The GILD shall incorporate neans for secure and rigid fixing of
such a type that a special tool or procedure is required for
the renoval of GILS fromthe device.

The external surface of the GILD facing the observer shall have
a matt or sem-matt surface to prevent specular reflection. The
colour of this front surface shall be such that an effective
contrast with the characters is achieved when the GILD is
viewed in daylight or artificial |ight.

Lettering or character.

The letters or characters shall have clearly defined edges,
equivalent to the appearance of Iletters illum nated through
netal stencil.

Prototype tests

The manufacturer of GILD shall denonstrate to the conpetent

authority that the sources will not becone detached or suffer |oss of
tritium under the following test condition. These tests shall be
carried out on the sanme prototype device, in the order given bel ow

5.1

5.2

Tenperature test: The GILD shall be heated in air to a
tenperature of +80°C within 5 min, kept at this tenperature for
one hour, then cooled to -20°C in less than 45 nin and kept at
this tenmperature for 1 hour. For special devices intended for
use at extrenely low tenperatures, a separate test at -45°C is
required.

Vi bration test: The GILD shall be subj ect ed to three
conpl ete cycles in the range 25 Hz to 500 Hz at 5 g.
The test shall be conducted by sweeping through al |

the frequencies in the range at an wuniform rate from the
mnimum to maximum and return to the mininmum frequency
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in 10 mn. or longer. Each axis of the GILD shall be tested.
In addition, the test shall dwell 30 nmn. at each resonance
frequency found.

5.3 Drop test: The GILD shall be dropped either on its face, back
or a side from1l mon to a snmooth, hard rigid surface so as to
cause naxi num danage.

5.4 External pressure test: The GILD shall be put into a test
chanmber and exposed in air to pressures of 25 kPa and 200 kPa
of duration 15 min. each, the pressure being returned to
at nosphere between each period. This shall be repeated four
times.

5.5 Bunp test: The device shall be subjected to 2000 bunps from a
hei ght of 5 cmon a hard surface.

6. Exam nation after tests

After each test, the GILS shall be exami ned by visual inspection
or lumnosity control.

a) There shall be no evidence of structural failure, which would
adversely affect the nechanical strength or integrity of the
GTLD.

b) The loss of tritiumor loss of lumnosity after conpletion of
all the tests shall not be greater than 20%

7. Mar ki ng and | abel Iing

7.1 Each GILD shall be indelibly nmarked so that the marking can be
seen fromthe front, with the basic trefoil radiation synbol, and
adjacent to this synbol in letters and figures, the date upon
whi ch the useful life will end.

7.2 Each GILD shall bear a label on the exterior of the device in a
manner that the information is observable, and on the |abel the
following information shall be given in permanent |ettering.

(a) The word "TRITIUH and activity on date of manufacture.
(b) A serial nunber
(c) The words -"This GILD conplies with AERB/ SS-4(1991)
(d) The follow ng wordings
"Do not Open"-

"When the device is to be discarded, it has to be returned to
t he manufacturer for safe disposal."
(e) The manufacturer's Nane and Address.

Ref er ences

1. Radi ati on Protection Standards for Gaseous Tritium Li ght Devices
OECDY NEA(1973)
2. British Standard Specifications for Self Luminous Exit Signs as

4218 (1978)
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AERB- SS- 4 (1991)
5. | ONI ZATI ON CHAMBER SMOKE DETECTORS

STANDARD SPECI FI CATI ONS FOR RADI OLOd CAL SAFETY IN THE
DESI GN AND MANUFACTURE
1. Scope

Two types of snoke detectors are comercially available in the
market. One is of ionization chanber type and the other of
phot oel ectric type. lonization type snoke detectors (I1CSDs) are nore
wi dely used for an early warning of fire hazards in public, conmercial
and residential prenmises, and contain a radioactive source. This
standard specifies the built-in safety features and test procedure of
| CSDs for conpliance by the manufacturer for grant of pre-marketing
approval fromthe conpetent authority.

2. Desi gn and construction

2.1 The radioactive source used in |ICSDs shall be Am 241. The source
shall conply with the requirenents of C 32222 classification as
per AERB Standard Specification for classification and testing of
seal ed radi oactive sources (AERB-SS-3) 1990. The activity of Am
241 in the source shall not exceed 40 kBqg.

2.2 The radioactive source shall be firmy incorporated in a suitable
inactive matrix or sealed in a suitable inactive container having
adequate nechanical strength so as to prevent dispersion or
contamination. This requirement is also applicable to cutfoi
sources where such sources are enployed in | CSDs.

2.3 The sealed radioactive source shall be housed in a nanner to
provi de adequate shielding so as to linmt radiation | evels on any
ex2ernal accessible surface. The dose rate averaged over 10 cn?f
area of any accessible region shall not exceed 1 u Sv/hr at 0.1 m
fromthe surface of the I CSD

2.4 The sealed radioactive source shall not be directly accessible
under normal use. The I CSD shall be sufficiently tanper proof.

2.5 Access to the radioactive source, whenever necessary, shall be
only by neans of special tools available to authorised service
and nmai ntenance personnel and shall require special procedure.

2.6 The mterials of construction shall be to ensure reliable
performance during its useful |ife under adverse environnenta
conditions, such as high humdity, dust, chemical vapours etc.
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2.7 The I CSD shall be constructed so that it can be held rigidly in
position by mounting on a ceiling or suspended from brackets
The neans of nounting or suspension shall be firmy attached or
fastened to the body of the ICSD such that it wll not fal
under any normal circumnstances.

2.8 The | evel of radioactive contamination on the external surfaces
and those accessible during nmaintenance oper~2ion of the |1CSD
shall not exceed a mean val ue of 0.04 Bq cm? .

3. Tests on prototype

These tests are intended to denonstrate that the sources will
not become detached or suffer loss of integrity under norna
conditions of use as well as possible accident situations.

These tests shall be carried out consecutively on the sane |CSD
in the order given bel ow

3.1 Tenperature: The 1CSD shall be cooled to -25° C and kept at this
tenperature for one hour. Then it shall be allowed to return to
anbi ent tenperature for one hour. It shall then be heated to
100°C, kept at this tenperature for one hour and then allowed to
return to ambi ent tenperature.

3.2 Vibration test The ICSD shall be subjected to five conplete
cycles in the range 25 Hz to 500 Hz at 5 g. The teat should be
conduct ed by sweeping through all frequencies in the range at an
uniform rate from the mninum to the maxi mum and returning to
the mnimum frequency in 10 nin. or longer. The test shall also
dwell 30 min. at each resonance frequency found.

3.3 Drop test: The I1CSD shall be dropped froma height of 4 monto a
hard surface so as to suffer maxi num danage

3.4 | npact test: A steel hamer weighing 0.5 kg shall be dropped
from a height of 0.5 monto the ICSD which is Positioned on a
steel anvil so as to suffer maxi num damage.

3.5 Accidental condition fire test: This test shall be carried out
on a separate |ICSD conplete with the source or on the source(s)
mounted in the source holders in the presence of part of the
ICSD which are sufficiently representative of the whole |CSD
This shall be placed in a furnace and air shall be passed
through the furnace for the duration of the test at a flowrate
of 1 to 5 |I/mn. and condensed and filtered before release to
at nosphere. The I1CSD (or the parts thereof) shall be heated from
room tenperature to 600°C and kept at this tenperature for one
hour. If the total activity released fromthe source exceeds 185
Bg per source, then the source shall be considered to result in
unaccept abl e | evel of contami nation
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3.6 H gh tenperature industrial fire, and incineration test: The
conpetent authority nust be satisfied that the source(s) In an
ICSD will not result in an unacceptable release of activity to
atnosphere in the event of a high tenperature fire (for
industrial 1CSDs) or of incineration of waste (for single
station (1CSDs). A high tenperature fire and incineration test
shall therefore be carried out on the conplete ICSD or on the
source(s) mounted in their source holders in the presence of
parts of the ICSD which are sufficiently representative of the
whole 1CSD. A separate |1CSD should be used for this test. The
procedure shall be the sanme as that described in paragraph 3.5
except that the ICSD (or the parts thereof) shall be heated to
1200°C and retained at this tenperature for one hour.

If the activity released from the source exceeds 1 per cent of
the activity of the source, then the source shall be considered
to result in an unacceptable release of activity to atnosphere.

4, Eval uation of teat results
After each test specified in 3.1 to 3.4, the ICSD shall be
exam ned for physical damage, increase in external radiation
| evel and damage of source resulting in increase of
contam nation of the device. There shall be no increase in
radi ation | evel and no increase in contam nation.

5. Mar ki ng and | abel I'ing

5.1 Each I CSD shall be indelibly marked so that the markings can be
seen when nounted, with the basic trefoil radiation synmbol, and
adjacent to this synmbol in letters and figures, the date upon
whi ch the useful life will end.

5.2 Each 1 CSD shall bear a |label on the exterior of the device in a
manner that the information is observable, and on the |abel the
following information shall be given in permanent |ettering:

(a) The word Am 241 and activity on the date of manufacture

(b) A serial nunber

(c) The words "This ICSD conplies with AERB/ SS-4 (1991)"

(d) The foll owi ng wordi ngs "Do not open"
"When the device is to be discarded, it has to be returned
to the manufacturer for safe disposal."

(e) The manufacturer's Nane and Address.

Ref erence

Snmoke detectors for wuse in autonmatic electrical fire alarm
system [|S: 11360:1985; Bureau of I|ndian Standards.
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AERB- SS- 4 (1991}
6. FLUORESCENT LAVP STARTERS

STANDARD SPECI FI CATI ONS FOR RADI OLOG CAL SAFETY I N THE
DESI GN AND MANUFACTURE

1. Scope

The radi oactive material introduced into fluorescent |anp starter
bulbs is either in the form of a mxture of radioactive gas with a
carrier gas (Kr-85 in Argon) or as a dot of radioactive suspension or
paint (TitaniumTritium suspension or Thorium Paint), This Standard
specifies the essential requirenments for the design and manufacture of
the starters so that the nenbers of the public are adequately
protected agai nst exposure or intake of radioactivity due to nornma
handl i ng and use and possi bl e acci dents.

2. Desi gn and construction

2.1 The quantity of radioactivity in any single lanp starter device
shall be as |low as practicable. The nmaxi num activity and quantity for
Krypton-85, Tritium Pronethium 147 and Thorium shall be 5 Bg, 40 kBq,
20 kBg and 0.05 ng respectively.

2.2 The thickness of the glass bulb shall not be less than 0.6 ny
cm?(range of tritiumbetas in glass).

2.3 The glass bulb shall be enclosed in an outer container made of
netal or polycarbonate nateri al

2.4 The encl osure shoul d have adequate mechanical rigidity to prevent
the breakage of the glass bulb or prevent |oss of radioactivity
under normal handling and use.

3. Teats on prototype

3.1 Teats on glass bulb
The testing procedures given below are recomended. Procedures

denonstrated to be at |east equivalent are al so acceptable.

The tests shall be carried out consecutively on the sanme gl ass
bulb in the order shown bel ow

3.1.1 Temperature Test: The glass bulb shall be heated in air to
a temperature of +80°C within 5 mn., kept at this
tenperature for one hour, then cooled to -20°C in less than
45 min. and kept at this tenperature for one hour
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3.1.2 External Pressure Test: The glass bulb shall be put in a test
chanmber and subjected to air pressure of 25 kPa and 200 kPa for
a duration of 15 min. the pressure being returned to atnosphere
bet ween each peri od.

3.1.3 Imersion Test: The glass bulb shall be inmersed in a cold bath
at 0°C for 15 mnutes. Wthin one mnute, transfer to a hot
bath at 65°C and keep it in the hot bath for 15 minutes. Again,
within one mnute transfer to the cold bath.

3.2 Tests on conpl ete device

3.2.1 Drop Test: The device shall be dropped froma height of 4 neters
on a hard surface.

3.2.2 Bunp Test: The device shall be subjected to.2000 bunps from a
hei ght of 5 cmon a hard surface.

4. Evaluation of test results

After carrying out the tests specified under 3.1 and 3.2, the
glass bulb shall be examined for breakage and | oss of radioactivity.
There shall not be any rel ease of radioactivity.

Ref er ence

Starters for fluorescent lanps (third revision) 1S 2215: 1983;
Bureau of Indian Standards.
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AERB- SS- 4 (1991)
7. | NCANDESCENT GAS MANTLES

STANDARD SPECI FI CATI ONS FOR MANUFACTURE
1. Scope

Thorium as thorium nitrate is wused in the mnufacture of
i ncandescent gas mantles. The quantity of thorium per mantle depends
on the rated candl e power of the gas mantle.

2. Specification of average quantity of thoriumin a mantle
Candl e Power Average Quantity of Thorium per mantle
upto 400 600 ng
> 400 800 ng
3. I ndi vi dual nantles shall be packed in a seal ed weat her - pr oof

sachet prior to distribution and retail outlet.

4, Tests on nmanufactured product

4.1 Wpe test: Wpe the external surface of the gas mant | e
thoroughly with a swab of filter paper or other suitable materia
of high absorbent capacity, noistened with a liquid which wll
not chemcally attack the material of external surface of the gas
mantle and which, wunder conditions of the test, has been
denonstrated to be effective in renoving any radi oactive materia
present. Measure the activity of the swab. This activity shall be
| ess than 185 Bq.

4.2 Inmersion test: Imerse the gas mantle in distilled water and
heat the water to 50°C and hold it at this tenperature for 5
hours. Renove the gas mantle and neasure the activity in the
water. The activity released into water shall be |less than 185
Bg.

5. Mar ki ng and | abel ling

On the satchet containing individual gas mantle the follow ng
i nstructions shall be printed.

* Always light and use gas nmantle in well ventilated area - Keep

safe distance while lighting the gas nantle.

* Keep gas mantle and ash out of reach of children Ash shoul d
not be swal | owed.
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* Do not keep mantles or ash near skin for prolonged periods -
Di spose off ash in trash - Wish hands after handling gas
mant| e and ash.

Ref er ence

Gas mantles (first revision)

IS 2788: 1987; Bureau of |ndi an Standards.
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AERB- SS- 4 (1991)

8. ANTI STATI C DEVI CES
STANDARD SPECI FI CATI ONS FOR MANUFACTURE
1. Scope

Antistatic devices contain Po-210 as ceramc m cr ospheres.
The standard specifies the radiation safety requirenents for the
design and nmanufacture of static elinmnators so that menbers of the
public are adequately protected against exposure or intake of
radi oactivity due to normal handling, use and possible accidents.

2. Design and construction

2.1 The activity of Po-210 adsorbed in <ceramic mcrospheres
i ncorporated in a device shall not exceed 5 MBq. The average
activity of a mcrosphere taken randomy froma lot shall be 3.7
MBq. Each device shall not incorporate nore than one mnicrosphere.

2.2 The average dianeter of the microsphere shall be 40 um

2.3 The mcrospheres shall be rigidly fixed on a backing Plate with a
bi nder or resin.

2.4 The source nount shall be covered with a wire nmesh to prevent
di rect physical contact with the source.

3. Tests on prototype and evaluation of test results

The following tests shall be conducted on the prototype source
assenbl y. Procedures denonstrated to be equivalent are also
accept abl e.

3.1 Swipe test: The exterior surface of the source assenbly shall be
swiped with dry cotton and tested for transfer of contanination.
The activity on the cotton swab shall be |ess than 0.04 Bg cm? of
area sw ped.

3.2 The prototype source assenbly shall be placed in a glass tube
through which air is allowed to flow at a rate of 1 to 5 I/minute
and condensed and filtered before release to atnosphere. The
device shall be heated to 600°C and kept at this tenperature for
one hour.

The activity renmoved fromthe Source shall not exceed 185 Bg.
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3.3

3.4

I mrersion test: The source assenbly shall be imersed conpletely
in water or detergent or chelating agents for 24 hours. Heat the
l[iquid to 50°C and hold it at this tenperature for 5 hours. The
seal ed source shall be renoved and the activity in the liquid
shall be neasured. If the detected activity is less than 185 Bq,
the seal ed source is considered to be | eak-free.

| npact teat: The source assenbly shall be positioned on a stee
anvil and a steel hanmmer weighing 50 gm shall be dropped on to
the source from a height of 1 neter. The source integrity shal
be tested by the swi pe test.

Mar ki ng and | abel ling

Each device shall be indelibly marked on the exterior of the
device with the fol Il ow ng

(a) The trefoil synbol, the word Po-210 and activity on the date
of manufacture.

(b) A serial nunber
(c) The words "This Device conplies with AERB/ SS-4(1991)"
(d) The follow ng words :

"Do not open”

(e) The manufacturer's Nane and Address.
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9. OTHER CONSUMER PRODUCTS CONTAINING RADIOACTIVE SUBSTANCES

1. Sonme other consumer products used in the country also contain
radi oactive substances. These include (a) tungsten are el ectrodes
contai ning thoriumfor special welding Jobs,

(b) ceramic or porcelain ware, glazed with uranium (c) opthalmc
glasses and canera lenses containing K-40 and thorium and (d)
genstones irradiated by neutrons to inprove their quality and val ue
The amount of radioactivity in such products is small and hence nay
not pose any serious radiation hazard due to their use, misuse and
nor mal net hods of di sposal

2. Manuf acturers and distributors of such itens are also required to
seek prior approval from the conpetent authority for manufacture
and supply to users. The concerned parties are advised to apply
to the conpetent authority in the prescribed format with the
particulars of product and an assessment of radiation safety
associated with the handling, use and disposal of the product by
nmenbers of the public. The conpetent authority shall grant
approval for manufacture and marketing of these products on a
case- by-case basis.
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AERB- SS- 4 (1991)
APPENDI X- |

CONSUMER PRODUCTS REQUI RI NG PRI OR APPROVAL

Pr oduct Radi onucl i de Maxi mum Activity
or
nmass per product
I (a) Radi ol um nous H 3 300 MBg (worn on person)
Ti mepi eces 400 MBg (not worn on person)
(Ceneral) Pm 147 6 MBq (worn on person)
8 MBg (not worn on person)
(b) Special tinmepieces H 3 1 GBq
pm 147 20 MBq
2. Gaseous Tritium H 3 75 GBq
Li ght Sources(GILSs)
3. Gaseous TritiumLight H3 925 GBq
Devi ces (GTLDs) (Exit signs)
4, | oni zati on Chanber Am 241 40 kBqg
Snoke Det ect or s( | CSDs)
5. Fl uorescent Lanp Kr - 85 5 Bqg
Starters H 3 40 kBq
Th 0.05 ng
6. I ncandescent (Gas Th 600 ng (upto 400CP)
Mant | es (Aver age)
800 ny ( > 400 CP)
(Aver age)
7. Antistatic devices Po- 210 5 MBq
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AERB- SS-4 (1991)
Appendi x - 11

Gover nment of India

At onmi ¢ Energy Regul atory Board
Vi kr am Sar abhai Bhavan.
4tb Fl oor, North wi ng,
Anushakt i nagar,
Bonbay 400 094.

AERB/ RSDY TA/ 450- CP/ Dat e:

APPLI CATI ON FOR PRE- MARKETI HG APPROVAL COF
CONSUMER PRODUCTS CONTAI NI NG RADI QACTI VE SUBSTANCES

DETAI LS OF MANUFACTURER

Narme and address of the applicant:

Nanme and address of the manufacturer of the consumer product:

Name and address of the nanufacturer/supplier of radioactive
materi al :

Persons to be contacted regarding this application:

Nanme, Type and Model designation of the consumer product requiring
type approval:
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a)

b)

d)

f)

DOCUNMENTATI ON FOR GRANTI NG APPROVALS

The following information in appropriate detail, shall be given by
the manufacturer to the conmpetent authority for issuing prior
approval .

A description of the product, its intended use, its expected useful
life and the function served by the radionuclide(s).

The identification, concentration and total activity of the
radi onucl i de(s) used in the product.

(The applicant should justify the choice of radionuclide,
particularly in relation to other radi onucl i des  of | ower
radiotoxicity or nore appropriate half-life that could be
used.)

The justification for the use of the radioactive substance in the
product maki ng conparisons with any non-radi oactive alternatives.

The chemical and physical form of the radionuclides to be applied
to or incorporated in the product.

Details of the desi9n and construction of the product, particularly
as related to the containnent and shielding of the radionuclide
under normal and adverse conditions of use and disposal, and the
accessibility of the radioactive substance to unauthorised persons
(detail ed drawi ngs shoul d be provided).

Details of manufacturing process. Gve flow chart.
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)

h)

i)

k)

The organisation of quality control and the quality control tests
to be applied to radiation source and ot her components and to the
fini shed products.

The external radiation level from the product and the nethod of
neasur enent .

The activity of the total anount of radioactive material (5s)
expected to be distributed in the products annually and an
indication of the inportance of the market including a
description of the future avenues of distribution or resale in
second- hand mar ket .

Instructions for use, installation and nai ntenance as appropriate.

Information on the possible consequences of misuse, danmage or
failure.

A description and the results of tests for denonstrating the
radi ol ogical integrity of the product in normal use, misuse and
acci dent al danage.
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m

n)

Details of information (in advertising material, technica
brochures, rmaintenance instructions, guarantee certificates,

etc...) on the radionuclide(s) incorporated and the total anount
of activity in the product.

Information on howit 1is intended to |abel the product, e.g.
name of product, date of manufacture identification and activity
of radionuclide(s).

| certify that the information furnished by ne is correct to the

best of ny know edge and beli ef.

Pl ace: Si gnature
Date : Nanme
Desi gnati on .
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GUI DELI NES FOR RADI ATI ON SAFETY | N MANUFACTURE OF
CONSUMER PRODUCTS

These guidelines are provided as general information to manufacturers.
For further details, the manufacturers nay consult the AERB Safety
Qui de on the subject

1. The Layout of the manufacturing facility shall be in accordance
with the guidelines provided by the Division of Radiological
Protection, BARC. The plans shall be approved by DRP, BARC prior
to commencenent of radiation work.

2. (a)Handl i ng of radiolum nous paint shall be carried out in glove box
or ventilated box. Al dusty operations and m xi ng of paint shal
be carried out in glove box. Painting on tine pieces shall be
done in ventilated box. The glove box shall be maintained at a
negative pressure of about 200 Pa. The ventilated box shall be
connected to an exhaust systemto renove radi oactive vapours away
from occupi ed areas. The exhaust system should be nade 'ON at
| east 30 minutes prior to conencenent of work.

(b)Filling of GILS and Fluorescent Lanp Starter bulbs wth
radi oactive gas shall be carried out in well ventilated funmehood
to prevent contamination of working environment. The funmehood
shoul d be under negative pressure. The ventilation system shall
provide 6-8 air changes per hour

(c)Al operations involving thorium powder and thorium solution
shall be done in well ventilated roons provided with exhaust. The
ventil ation systemshall provide 6-8 air changes per hour

3. The walls and floors of roonms where radiolumnous paints or
thorium solutions are handled shall be lined with inpervious
strippable paint and snooth tiling to facilitate easy
decont anmi nati on.

4, Cont am nation of work surfaces, floor and walls and itens used in
the work areas shall be checked periodically and if found
contam nated, shall be pronptly decontani nated

5. Al'l radi oactive wastes arising from day-to-day operations shal
be collected in polythene bags and kept segregated in a separate
room Any unwanted or unused radioactive material shall also be
treated as waste. Low | evels of |iquid wastes can be di sposed of f
by dilution and flushing in sanitary sewage. Low level solid
wast es can be buried underground. Guidance from DRP, BARC shoul d
be sought on the nethod of disposal. The di sposal procedures will
depend on the nature of waste and |evel of activity.
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While collecting the wastes, solid wastes should be segregated.
Organi ¢ solvents and other liquids should also ii be segre9ated in
separate bottles. Activity limts for disposal of radioactive
wast es through sanitary sewage and land burial are given in the
Table. | and I1I.

Table I. Activity limts for disposal through sanitary
sewer age systens

Radi o- Maxi mumlinit on total Average nonthly concentration
nucl i de di scharge per day of radioactivity in the
di scharge
MBq MBq m?
H3 92.5 3700.0
Pm 147 4. 00 22.0

Note: If the flow of water is 2 x 10° litres per day, this will dilute

the activity to authorised concentration.
Table Il. Activity limts for disposal by ground burial
Radi onucl i de Maxi mum activity in a pit
MBg
H 3 9250.0
Pm 147 40.0
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Vi)

vii)

GLOSSARY OF TERMS USED | N THE STANDARD

"Absorbed Dose"' means energy absorbed per unit nmass. Its unit is
the joule per kilogramwhich is given the special nanme gray (Q).

"Activity" -See Radioactivity.

"Conpetent Authority" means any officer or authority appointed by
the Central Governnent by Notification under the Radiation
Protection Rules -1971. Chairman, Atonic Energy Regul atory Board
has been notified as the Conpetent Authority.

"Contam nation" mnmeans the presence of a radi oactive substance on
surface in quantities in excess of O 4 Bg cm? for beta and gamma
emtters or 0.04 Bq cm? for al pha emitters.

"Effective Dose" nmeans the weighted sum of the equival ent doses
in all the tissues and organs of the body. Equival ent Dose means
the absorbed dose averaged over a tissue or organ and weighted
for the radiation quality of interest. The radiation weighting
factor is selected for the type and energy of radiation incident
on the body or in the case of sources within the body, enmtted by
the source. The unit of effective dose is the joule per kil ogram
which is given the special nane Sievert (Sv), 1 nBv is 10° Sv.
The sum of the effective doses of all nenbers in an exposed group
of individuals is called the collective dose and is expressed as
person sievert (person Sv).

"lonizing radiation" in the context of consumer products neans,
al pha particles, electrons or beta particles and ganma photons
emtted by radioactive nuclei during the decay process. These
radiations are capable of producing ion pairs (electrically
positive or negative ions) when they interact with atonms and
nol ecul es of matter.

"Radi oactivity or Activity" is the spontaneous disintegration of
unst abl e nucl ei acconpani ed by the enission of one or nore types
of radiation. Redionuclides are isotopes of atonms having the
property of radioactivity. Radioactive substance is a substance
having radionuclide in it. The wunit of radioactivity is,
di sintegrations per second which is given the special name
becquerel (Bqg). 1 Bq = 1 disintegration per second. 1 kBg=l GO0 Bq
and 1 "I MBg=I & Bgq, 1 GBg=I O Bg.

viii)"Seal ed Source-: Radioactive source sealed in a capsule or having

i X)

a bonded cover being strong enough to prevent contact with and
di spersion of the radioactive material under condition of use and
wear for which the seal ed source was desi gnhed.

"Seal ed Source Hol der": Mechanical support for the seal ed source.
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FORVAT OF APPROVAL CERTI FI CATE

AERB/ 445/ TAC/ CP Dat e:

APPROVAL CERTI FI CATE FOR CONSUMER PRODUCT CONTAI NI NG
RADI OACTI VE SUBSTANCE

The Atomic Energy Regul atory Board hereby approves the (name of

1.
the consuner product} Mdel No . . . . nanufactured by Ms. XYZ
for supply to the public in India.

2. The (nane of the consuner product) incorporating Bq of
(radi oactive substance) complies with the AERB Standard
Specifications for Radiological Safety in the design and
manuf acture of consuner product containing radi oactive substances
- AERB- SS-4 11991).

3. Any change in the specifications or in the manufacturing process
shall be inplenmented only wth the prior approval of the
Conpetent Authority.

4, Ms. XYZ shall keep AERB inforned about the total quantity of
radi oactive substance and the total nunber of item of the
approved nodel supplied to the public in each vyear. Such
information shall be in the formof reports to AERB in the nonth
of January of the follow ng year

5. Ki ndl y acknow edge the receipt of the certificate.

COVPETENT ATHORI TY

M s. XYZ
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