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Introduction

1dustrial gamma irradiators are usually designed to deliver high gamma radiation doses. Therefore, they must include many engineering features to protect people from irradiation
xposure. They are designed to be used indoors and protected from changes in weather, temperature, and humidity. When the radiator is used in accordance with the
1anufacturer's declaration, there is less risk to radiation safety. Improper maintenance can lead to damage or failure of the radiator and to high exposure rates in the vicinity of the
adiator. Unauthorized access to the radiator can be dangerous. Therefore, operational procedures should address access control and accountability.

Risk analysis

lisk analysis describes all unplanned situations risks that may occur during the operation of the Radiation Facility. All risks in the Radiation Facility can be defined as follows:

I) An opening in the
ceiling of the cell 2
‘Small pools of water in the approaches of these passages
; prevent entry. Behind the small pools, there are step boards that are
1I) Carrier passages included in the safety net. Any pressure on the plates greater than 10 kg

e weight of the cover caps (over 3.5 tons) and the lock with a padlockK
placed over them, completely prevents accidental opening.

a) Risk of irradiation of ns the descent of the radiation source into a safe place
—> employees in the
irradiation cell
> e mechanical system makes it impossible to open the door, when the
source is in the working position.
isks i : b) Risk of irradiation M all places that can be reached by persons who are not related to the operation of the device, the dose rate
L Ri INToULINEuse —r> outside tlille 1rl:ad.mt|on > does not exceed the value of 2uSv/h for a maximum source activity of 1 MCi.
oc]

—> ¢) Non-nuclear risks ~> These are the risks associated with the presence of a conveyor and a drive winch for lifting the source

or certain maintenance interventions, the security network must be switched to ACCES LIMITED conditions:
Inder these conditions, any exceeding of the set dose threshold in the cell causes an audible danger signal

a) Maintenance-related
interventions =

2. Risks in special

operauons These operations are performed under the ACCESS LIMITED condition. Switching to
Loadin, o ACCESS LIMITED
) sog el u.nlf:dmg e % allows the plugs to be lifted using a crane located on the roof. The transport container is lowered to the
rCe cAm bottom of the pool. If the springs in the pool are raised too high during these operations, this is immediatel
registered via the measuring line as an audible danger signal.
. A crack in the concrete protection does not pose great danger.
_»| dCrackingconorete | -~ There is a possibility to lower the source to
protection safe position.
. ‘mptying the pool does not cause an increase in the dose outside the facility. It just disables access {6
> b) Wﬂkmmg_ of water % the cell. The case of a person entering the pool cannot cause serious consequences from the point of view of
. [ | protection radiation if the person remains on the surface of the water
3. Accidents
c)moppingﬂ)elm bar Although this case is almost unbelievable, in such a case the measuring line in the labyrinth reacts and state:
Ed from the module = that the dose rate in the labyrinth is increased above the value of the set threshold. The conveyor stops
automatically, and the staff is not exposed to danger.
The cobalt-60 source is encapsulated in a double welded sleeve made of stainless steel.
They are manufactured

L»  d) Pool contamination —

and tested

ing to ifi F 1 of both layers of steel can cause contamination
of the water in the pool. Therefore, water is for the of radi ivit

Risks depending on the radiation zone

DECONTAMINATION

In this zone, the risk of radiation is the highest.
Access to this zone is prohibited and impossible while the

source Is in a working position. In case of contamination, the following operations should be performed:

- The sources are packed in a shipping container and removed.

Access to the area between the Iradiation cell and the - The water from the pool is allowed to circulate through the demi lizer, which is replaced from time to
Radiati conveyor belt, as well as the control room and the systems room, Is time with the ion exchange resin. The time to replace the resin is determined by monitoring its
festicied zone prohibited for anyone not directly involved In the operation radioactivity during operation.

of the device. - When the level of radioactivity in the water drops below the permitted value, it should be poured into the
sewer.
- The surface decontamination of the source holders and the metal walls of the pool is carried out. A

specialized decontamination team performed this.

All warehouse space, Including the conveyor belt, office,
dosimetry laboratory and workshops for electrical and mechanical
maintenance are free to access zone.

Conclusions and Acknowledgements

The radiation processing industry in Serbia, has been operating safely for over 50 years, using gamma radiation. The annual radiation dose for personnel inside the facility
usually does not exceed the natural radiation dose of cosmic and terrestrial radiation. Irradiation facility operates in accordance with international, national, and regional
standards and regulations. Risk analysis is the process of identifying and analysing potential problems that could negatively affect the operation of the radiation facility, the
safety and health of employees, and the impact on the environment.

This paper presents an analysis of all risks in the Radiation Unit of the Vinca Institute of Nuclear Sciences in Belgrade, Serbia.
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