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Radiological risk in FERMI 

Experimental Hall
Radiation protection training/information in compliance with the D.lgs.n.101/2020
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How to reach FERMI Experimental Hall

4

FERMI Experimental Hall is located in “FERMI Main” building and hosts the

experimental beamlines.

Experimental Hall
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Types of ionizing radiation in the 
Experimental Hall

5

The ionizing radiation that can reach FERMI Experimental Hall mainly

consist of:

 FEL radiation, that is photons of relatively “low” energy (from about 12

eV to 420 eV), produced inside the Undulator Hall and transported

along the beamlines;

 bremsstrahlung radiation, consisting of high energy photons, produced

by the interaction of the electrons with the residual gas molecules in the

accelerator vacuum chamber. Bremsstrahlung radiation can travel down

the beamlines, together with the FEL radiation, and can therefore reach

the Experimental Hall.
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FERMI front-end hutch
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The first part of FERMI beamlines is enclosed in concrete shielding walls

and is called front-end hutch (FE hutch).

The FE hutch has 2 doors, placed on the opposite sides: access to the

front-end hutch is controlled by a Personnel Safety System.

access door

front-end hutch
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Blinking warning lights
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The transport of radiation inside the hutch is indicated by blinking red

lights, positioned on the two sides of the hutch.

When the blinking lights are on, the Personnel Safety System inhibits

access to the hutch.
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Area classification and radiological risk 
signs

8

 Italian legislation establishes specific limits for the annual dose

deliverable to the public: the areas where the risk of exceeding these

limits might be exceeded, depending on the risk level, are classified as

Controlled Areas or Supervised Areas.

 Classified areas are fenced and marked with signs: access to these

areas is regulated through Radiation Protection and Safety Rules and is

forbidden to unauthorized personnel.

area classification

risk of exposure to 

ionizing radiation
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Experimental Hall classification

9

From the radiation protection point of view, both Elettra and FERMI

Experimental Halls are

FREE RADIATION AREAS

As a consequence, the personnel working in the Experimental Hall are not

classified as radiation workers.
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Fenced areas in the Experimental Hall
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In particular cases, some areas of the Experimental Hall might be affected

by higher levels of radiation.

These areas are fenced and marked 

with signs: access is regulated 

through Radiation Protection and 

Safety Rules and is forbidden to 

unauthorized personnel.
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Hutch classification
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The area inside the front-end hutch is classified as:

 RADIATION FREE AREA, when the Personnel Safety System permits

access to the area (access free);

 INTERDECTED AREA, when the Personnel Safety System inhibits

access to the area (access forbidden).

GREEN LIGHT 

“ACCESS FREE”

RED LIGHT   

“ACCESS FORBIDDEN”
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The hutch key panels

12

Next to each access door there is a key panel which hosts 3 warning lights

and 2 locks, the former for the B key and the latter for the C keys.

GREEN LIGHT 

“ACCESS FREE”

RED LIGHT 

“ACCESS FORBIDDEN”

LOCK FOR THE “C” KEY

LOCK FOR THE “B” KEY
BLUE LIGHT ON = SEARCH COMPLETED

BLUE LIGHT BLINKING = SEARCH IN PROGRESS
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Access to the hutch

13

To enter, the authorized person has to:

 insert the B key in the hutch key panel;

 rotate the B key;

 extract the C key;

 use the C key to open the door.

Access to the FERMI hutch is permitted by the Personnel Safety System

only if all the safety conditions are fulfilled.
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Interlock generated by an access 
procedure

14

When a person enters the front-end hutch, the Personnel Safety

System inhibits the opening of the beamline stoppers and of the

Linac stopper: this means that, during the access, the electron

beam cannot be transported to the Undulator Hall.

beamline stoppers
Linac stopper
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Search procedure

15

After the working activity inside the hutch has finished, before re-starting

operations with the FEL beam, it is necessary to carry out a search utilizing

the key panel next to the hutch door and the search panel located inside

the hutch.

THz

Undulator Hall

Hutch FE

FEL1 search panel
FEL1

FEL2

FEL1 key panel

FEL2 key panel

FEL2 search panel

If both of the hutch doors have been opened, search must be carried out

on both sides (there is no pre-fixed order for the two search operations).
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Search procedure

16

To carry out the search, one has to:

 ask everybody to leave the hutch;

 take the C key, enter the hutch and close the door;

 check that nobody is present inside the hutch;

 insert the C key in the search panel lock and turn it while

simultaneously pressing the search button: the blue light on the hutch

external key panel starts blinking;

 extract the C key, get out of the hutch and close the door;

 insert the C key in the external key panel, rotate it and extract the B key:

the blue light stops blinking and remains on.
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It is absolutely forbidden to start a search (or to conclude it) if

someone is still inside the hutch.

Important remarks

17

If during the search one makes a mistake, an acoustic alarm is triggered on

and the procedure must be repeated.

Whoever is working inside the hutch and realizes that a search has started,

must immediately get out or push an emergency button.

pulsante di

emergenza

Hutch FE
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Optical barriers

18

Two optical barriers are installed inside the hutch: if, during an

access/search from the FEL1 side, one intercepts the optical barrier

installed on the FEL2 side, a search is requested on the FEL2 side and the

acoustic alarm switches on.

The same happens if one enters the hutch from the FEL2 side and

intercepts the FEL1 optical barrier.

FE hutch optical barrier 

on FEL1 side

FEL1

FEL2

optical barrier 

on FEL2 side
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Emergency procedure

19

The scenario in which one or more persons remain inside the front-end hutch when

access is forbidden by the Personnel Safety System, is defined as possible radiological

accident.

In case that, during operations with FEL radiation:

 a person is suspected to be, or really is, inside the hutch,

 an emergency button is pressed inside the hutch,

 a hutch door is forced open,

the beamline operator shall:

 close all the beamlines’ stoppers and ask the Control Room operator to close the

Linac stopper;

 enter the hutch following the regular access procedure and check whether

somebody is present;

 if somebody is really present inside the hutch, inform the Control Room operator

(8800).
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Radiation monitoring around FERMI 
front-end hutch

20

The radiation monitoring around the beamlines is carried out by active

monitors (pressurized ionization chambers for X and γ radiation and rem-

counter for neutrons) and passive dosimeters (thermoluminescence

dosimeters).

IONIZATION CHAMBER 

FOR X/ RADIATION

THERMOLUMINESCENCE 

DOSIMETER

NEUTRON MONITOR
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The radiation monitor display

21

Data shown in the second row are available also remotely in the

accelerator Control Room, where they are continuously recorded.

The active monitors have a display with two rows:

 the first one shows the dose intensity (rate), second by second;

 the second one shows the dose rate averaged over the last 60

measurements and expressed on hourly basis (µSv/h, mSv/h, etc.).
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Normal Operation, Pre-Alarm, Alarm

22

The beamline gamma radiation monitors provide 3 output signals, that are

acquired by the beamline Personnel Safety System:

1) Normal Operation

2) Pre-Alarm

3) Alarm

“NORMAL OPERATION” GREEN LIGHT

“PRE-ALARM” YELLOW LIGHT

“ALARM” RED LIGHT
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Interlocks tied to "Failure", "Pre-Alarm", 
"Alarm"

23

In case of “Failure”, “Pre-Alarm” or “Alarm”:

● the Personnel Safety System inhibits access to the front-end hutch;

● the Personnel Safety System inhibits the opening of the beamline

stoppers and of the Linac stopper.

In case of “Failure” or “Alarm”, in addition to the previous interlocks:

● the Personnel Safety System automatically switches off the

radiofrequency of the Linac gun cavity and keeps it off until the Linac

stopper is closed.
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What to do in case of "Failure", "Pre-Alarm", 
"Alarm"

24

Nevertheless, it is necessary to notify to the Control Room operator what

has happened (8800); the Control Room operator will contact the Radiation

Protection Activity.

In all these cases there is no immediate risk of overexposure to

ionizing radiation because the interlock is designed in such a way to

always guarantee compliance with regulatory limits.
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Thermoluminescence dosimeters

25

For the environmental radiation monitoring also thermoluminescent

dosimeters (TLDs) are utilized. They are replaced and read once a month.

Thermoluminescence dosimeters are strongly recommended for the

evaluation of the dose produced by short pulsed radiation.

TLD reader
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Activities forbidden in the Experimental Hall 
(1/2)

26

In the Experimental Hall it is forbidden:

 to force the hutch door lock;

 to modify or bypass the hutch Personnel Safety System or part of it;

 to drill holes in the hutch shielding walls;

 to move radiation monitors without the authorization of the Radiation

Protection Expert or of the Radiation Protection Activity;

 to move or remove the lead shielding installed along the beamlines;
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Activities forbidden in the Experimental Hall 
(2/2)

27

 to move, to remove or to go beyond the fencings delimiting a classified

area;

 to bring radioactive sources or radiation machines inside the Research

Centre without the authorization of the Radiation Protection Expert or

of the Radiation Protection Activity;

 to move radioactive sources or radiation machines from a laboratory to

another without the authorization of the Radiation Protection Expert or

of the Radiation Protection Activity.
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 Different levels of radiation protection training are foreseen for workers,

depending on their specific activity.

 Beamline external users, for example, are required to perform an on-

line training before their arrival at Elettra, connecting to the “Radiation

Protection and Safety training for users” section of the Elettra VUO

(https://vuo.elettra.trieste.it/pls/vuo/guest.startup).

Users, who will not follow the on-line training remotely, will be

asked to perform it upon their arrival at Elettra.

Training

28

 A specific training is also foreseen also for the personnel authorized to

take the hutch keys.

https://vuo.elettra.trieste.it/pls/vuo/guest.startup
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Worker responsibilities (1/3)

29

1. Each worker has to take care of her/his own health and safety and of

that of the other people present in the workplace, which are affected by

her/his actions or omissions, in accordance with her/his training,

instructions and means provided by the employer.

Art.118, D.lgs. n.101/2020
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Worker responsibilities (2/3)
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2. Workers:

a) cooperate with the employer, managers and supervisors to comply

with the legal obligations foreseen to ensure health and safety in the

workplace;

b) comply with the provisions and follow the instructions given by the

employer, managers and supervisors in order to ensure individual

and collective protection and safety, according to the duties to which

they are assigned;

c) use, following specific instructions, the safety devices, protective

clothing and dosimetric surveillance devices supplied by the

employer;

Art.118, D.lgs. n.101/2020

violation foresees a fine between 150 and 500 euros
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Worker responsibilities (3/3)

31

Art.118, D.lgs. n.101/2020

d) immediately notify the employer, his appointee or any other

manager of any fault in safety devices, protective clothing and

dosimetric surveillance devices and any risk situation of which they

become aware;

e) not carry out on their own initiative any operations or maneuvres

which are not part of their duties and/or which may jeopardise

protection and safety;

f) undergo medical surveillance as foreseen by the Legislative

Decree n.101/2020;

g) participate in safety training programs arranged by the employer.
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Protection of pregnant and 
breastfeeding workers

1. Pregnant workers shall not be employed in work carried out in classified

areas or, in any case, in work that might expose the unborn child to a

dose exceeding 1 millisievert during pregnancy.

2. Pregnant employees shall notify the employer their pregnancy status as

soon as they become aware of it.

3. Breastfeeding workers shall not be employed in work involving the risk

of radioactive contamination.

4. Working activities involving exposure to ionizing radiation are prohibited

to pregnant women and working mothers during gestation and for 7

months after childbirth.

32

D.lgs. 

151/2001
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Further information

33

Here you can find the contacts of 

the Radiation Protection Expert and 

the Radiation Protection Activity. 

staff. 

For further information 

visit our website 

https://www.elettra.eu

https://www.elettra.eu/
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Thank you!
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