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Authorization 
Under section 70, paragraph 2, of the Radiation Act (592/91), the Finnish Centre for Radiation and 
Nuclear Safety issues general instructions, known as Radiation Safety Guides (ST Guides), concerning 
the use of radiation and operations involving radiation. 

The Radiation Act stipulates that the party running a radiation practice is responsible for the safety 
of the operations. The responsible party is ot'.iged to ensure that the level of safety specified in the 
ST Guides is attained and maintained. 

The instructions given in the ST Guides en actions and procedures are not absolutely binding, but 
if the responsible party intends to use a procedure or method differing from those presented in an 
ST Guide, he must be able to prove that the procedure or method chosen ensures the same level 
of safety as that specified in the ST Guide. 

Radiation Protection Guides (SS Guides) issued before 1992 and listed at the end of this guide remain 
in force until further notice. SS Guides will be replaced by ST Guides whenever the need arises 
to alter their contents. 

Translation. Original text in Finnish. 
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1 General 
A sealed source is a radiation source in 
which the radioactive material has been en
closed in a capsule or covered so that the 
material cannot be touched and does not 
spread into the environment in the operating 
conditions for which the radiation source has 
been designed. 

Sealed sources are used in many measuring 
devices based on radiation (radiometric de
vices) such as level gauges, density gauges 
and belt weighers. The scaled source is en
closed in a housing that attenuates the radi
ation; radiation is directed through an aper
ture in the housing as a beam towards the 
detector or the material being measured. 

Safe operation of radiometric devices requires 
that sealed sources do not leak, radiation 
shields are correctly dimensioned, safety 
devices and markings arc in good condition, 
correct installation procedures were followed, 
and the operators have received appropriate 
training. 

This guide presents radiation safety require
ments for sealed sources, for radiation ap
pliances containing sealed sources, and for 
their installation and operation. 

2 Requirements for 
operation 
The use of a radiation source requires a 
safety licence, unless it has been exempted 
from such a license by virtue of the Radi
ation Act. 

The Radiation Decree contains provisions on 
application for a safety license. The ap
plication shall include a description of the 
radiation user's organization (description of 

organization). For this purpose, it is usually 
sufficient to name the radiation safety officer 
responsible for the safe use of the radiation. 
If the radiation safety officer cannot himself 
actively control the operation of radiation 
appliances, persons familiar with the safe 
use of radiation sources shall be appointed to 
act as his assistants. This must be done, for 
instance, when there are many radiation 
sources or the plant area is large. 

Persons involved in the handling of radiation 
appliances must know the radiation pro
tection regulations that pertain to their own 
job and the instructions specific to the 
workplace. The instructions shall present the 
safety precautions that must be taken into 
account when maintenance and repairs are 
performed in the vicinity of the radiation 
source. In addition, instructions on what to 
do in the event of equipment failure or fire 
shall be given. 

The duties and competence requirements of a 
radiation safety officer and information on 
how to prepare a description of the organiz
ation are given in ST Guide \ .4. 

An appropriate radiation meter shall be 
available where radiation sources are used. 
A meter is not, however, needed for oper
ation of equipment in which shielding for the 
radiation source prevents escape of primary 
radiation. 

Monitoring of personal radhtion doses is not 
usually necessary when radiometric devices 
arc used. Monitoring of personal doses shall, 
however, be arranged for persons who do 
installation or maintenance work involving 
the sealed sources or shutters of radiation 
appliances. This monitoring shall be arranged 
in a manner approved by the Finnish Centre 
for Radiation and Nuclear Safety. 
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3 Requirements for 
equipment 
Standard ISO 7205 and the Nordic rec
ommendations concerning sealed sources 
were taken into account when formulating the 
requirements presented in this guide. For 
mobile gauges can also be given additional 
requirements in other connection. 

3.1 General construction 

The major requirements for construction are 
as follows: 

The construction of the radiation ap
pliance shall be such that the radiation 
dose resulting from the operation and 
maintenance of the appliance remains 
low. 
The appliance shall be made of ma
terials that withstand the effects of the 
environment and radiation. 
The appliance shall be designed so that 
the radiation source remains within its 
housing even in the event of fire. The 
protective capacity of the housing must 
not be essentially reduced in a fire. 
Attachment of the sealed source to the 
appliance shall be ensured with a seal 
or a lock. 
The housing for the appliance shall be 
selected so that the size of the radi
ation beam is minimized. 
The appliance shall be designed so that 
it can be moved safely. 
The appliance shall be provided with a 
radiation detector that operates at the 
iowest possible dose rate, taking into 
account the purpose and the require
ments of the measurements. 

3.? Sealed sources used in radiation 
appliances 

A radionuclide used in a sealed source shall 
be appropriate with respect to its activity, 
radiation type, radiation energy and half-life. 
The half-life must be as short as appropriate 
for the operation of the appliance. The ac

tivity of a sealed source shall not be higher 
than necessary in view of the reliable oper
ation and planned service life of the ap
pliance. 

A sealed source shall meet the requirements 
laid down in standard SFS 4849 (ISO 1677) 
for leaktightness and purity and in standard 
ISO 2919 for strength. 

3.3 Dose rates outside the radiation 
appliance 

When the radiation appliance has been in
stalled for use, dose rates in the vicinity of 
the appliance shall not exceed the levels laid 
down in standard ISO 7205 for classification 
xx2323xx x x specified below. When the ap
pliance is in operation (shutter open) the 
maximum dose rates are as follows: 

500 uSv/h 
at 5 cm from the surface of the ap
pliance 
7.5 nSv/h 
at 1 m from the surface of the ap
pliance 

3.4 Shutter 

The housing shall have a shutter which 
can be used to shield the sealed source 
altogether. The shutter mechanism shall be 
reliable in both construction and operation. A 
shutter is not needed if the dose rate of the 
radiat >n source, measured in the useful 
beam, is low or if the construction and 
shielding of the appliance prevent the radi
ation beam from getting outside the ap
pliance. 

The shutter shall work reliably in all oper
ating conditions. The surface layer of the 
shutter and the related components shall not 
be lead. 

The shutter shall be designed so that it does 
not open accidentally. Closing of the shutter 
shall be possible without tools. 
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The housing shall have a lock which locks 
the shutter in the 'closed' position. As a rule, 
the shutter may not be locked in the 'open' 
position unless there is a special reason for 
this, in view of the intended purpos- of the 
appliance. It shall not be possible to open the 
lock with a substitute key. 

The radiation appliance shall have texts 
showing the shutter positions. Colours are 
recommended as an additional indication. If 
the appliance has several shutters, each of 
them shall have its own position indicator. 

Electrically or pneumatically controlled shut
ters shall be reliable and they must close 
automatically if the supply of electricity or 
compressed air is interrupted. In such cases 
uie shutter itself need not have a separate 
lock. 

An appliance that has a remote-controlled 
shutter shall have indicator lights showing the 
shutter position. The indicator lights must be 
directly controlled by shutter movements. 
The indicator light 'closed' may be on only if 
the shutter is fully closed. If the shutter is 
partly open, the light 'open' must be on. 

Labels and markings 

The radiation source part of a radiometric 
appliance shall have a warning label for 
ionizing radiation and a plate showing the 
manufacturer, type, manufacturing number, 
radionuclide, its activity and the date when 
the activity was measured. If there is cause to 
doubt the permanence of the plate markings, 
the radiation sources must be marked in a 
way that can withstand the operating con
ditions. 

A visible sign warning of ionizing radiation 
shall be placed near a stationary radiation 
sou'ee. The text on the sign shall specify 
how close to the radiation source one is al
lowed to stay continuously. The distance 
shall be long enough to keep the radiation 
dose under 1 mSv a year. 

If it is possible to enter the radiation beam of 
a sealed source, for instance, through a man
hole, the passageway to the beam shall have 
a sign saying that the radiation source shutter 
must be closed before the area is entered. 

Equipment shall be installed so that any part 
of the body cannot get into the primary beam 
of the radiation source or be exposed to 
radiation to such an extent that close rate 
exceeds the limits specified below. 

If the radiation source emits photon radiation 
with energy exceeding 20 keV or neutrons, 
the dose rate is determined as ambient dose 
rate. If the energy of the photon radiation 
does not exceed 20 keV or the radiation 
source emits beta rays, the dose rate is deter
mined as directional dose rate. The maximum 
dose rates arc as follows: 

the ambient dose rate 0.5 mSv/h 
the directional dose rate 2.0 mSv/h 

The effective dose caused by the operation of 
the equipment shall not exceed 1 mSv a year. 
For making this sure, the following must be 
observed: 

No one is allowed to work perma
nent in an area where the dose rate 
caused by the radiation source exceeds 
0.5 nSv/h. 
No one is allowed to stay longer than 
one hour a day in an area where the 
dose rate caused by the radiation 
source exceeds 5 uSv/h. 
If operation or maintenance requires 
working in an area where the dose rate 
caused by the radiation source exceeds 
5 uSv/h, separate instructions shall be 
given for the work. 

4 Installation and 
operation 
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A radiation appliance may be installed and 
removed only by a person who has received 
sufficient training for this kind of work. 
During the work, the shutter shall be locked 
in the 'closed' position whenever possible. 
The person doing the work shall have an 
appropriate radiation meter at his disposal. 

Water, dust or other fc.eign materials shall 
be prevented from entering the equipment to 
avoid shutter malfunction. 

The operating condition of the shutters and 
the indicator lights showing the shutter pos
itions shall be checked regularly, and any 
faults shall be repaired without delay. The 
texts on the equipment marking plates must 
also be legible. If necessary, the plates must 
be replaced. 

The radiation safety officer shall ensure that 
all potential operators of the equipment are 
familiar with the shutter mechanism. 

A wipe test in accordance with section 7 of 
standard SFS S i l l shall be performed on the 
sealed source 

before the installation of the equip
ment, 
when the source or components next to 
it are removed for maintenance or for 
some other reason, 
when there is reason to suspect that 
the conditions in the environment of 
the equipment have had an adverse 
effect on the leaktightness of the 
source, and 
when the source is replaced. 

A wipe test should be made on the surface of 
the sealed source or in its immediate en
vironment. If it is possible that the test, when 
carried out as described above, causes a high 
radiation dose, the test shall be performed on 
the nearest accessible parts which may be 
contaminated by radioactive material if the 
sealed source leaks. A wipe test need not be 
performed on radiation sources containing 
radioactive gases. 

If it is discovered that a sealed source leaks, 
the Finnish Centre for Radiation and Nuclear 
Safety shall be informed immediately thereof. 
If necessary, the Centre will issue instruc
tions on the decommissioning and safe hand
ling of the source. 

5 Decommissioning of 
radiation sources 

5.1 Storage of sources 

When an appliance containing a sealed 
source is removed from service, the follow
ing, in particular, shall be observed: 

Before the work is begun, the shutter 
of the radiation source must be locked 
in the 'closed' position. 
The radiation source must be kept in 
its housing in a locked storage, which 
must be provided with the appropriate 
warning signs. 
The dose rate outs i t the storage may 
not exceed 2.5 uSv/h. 
Radiation sources may not be stored 
unnecessarily. 

5.2 Relinquishment of sources 

Radioactive materials and equipment and 
goods that have been contaminated by radio
active materials and have no use are radioac
tive waste. The licensee shall ensure that 
radioactive waste is rendered harmless. 
Sealed souices can be returned to the equip
ment supplier or to a w-ste storage desig
nated by the Finnish Centre for Radiation 
and Nuclear Safety. 

Usable radiation sources that have become 
unnecessary for the licensee may be transfcr-
ed to another licensee. Before the transfer
ence, the leaktightness of the sealed source 
must be ensured using the wipe test referred 
to in section 4. When transferring radioactive 
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materials or equipment containing such ma
terials, whose use has not been exempted 
from a safety license, the transferor has a 
duty to ensure that the transferee has a safety 
license entitling him to possess radioactive 
materials. 

When a radiation source has been relin
quished, the Finnish Centre for Radiation and 
Nuclear Safety shall be notified thereof 
within two weeks. 
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