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IHA: Radiation Hazard
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Cause / Initiating Event Actions to Mitigate Risk (Risk Controls)

Person outside the cave footprint /worst sample, or no sample Cave shielding to achieve radiation levels equal or less than 3 microSv/hour on touch.

Access to the cave during operation a) Shielding and barriers to prevent access to the cave.
b) Doors to prevent access to the cave where access points are required. 
c) Signage. 

Intrusion into entry area of cave during operation a) Lock the entry door if the Heavy Shutter is open.
B) Information about instrument status close to the entrance. 
C) Monitoring of entry door by safety interlock system and interlock with heavy shutter.
D) PSS will interlock shutter in closed position when beam is on.

Intrusion into detector area of cave during operation a) Lock the entry door if the Heavy Shutter is open.
B) Information about instrument status close to the entrance. 
C) Monitoring of heavy door by safety interlock system and interlock with heavy shutter and proton beam.
D) PSS will interlock shutter in closed position when beam is on.

Person in the cave during start of operation a) Close heavy shutter 
b) Cave to be checked for people prior to operation. 

Person in the cave and heavy shutter inadvertently opens a) Warning lights and sound controlled by a safety interlock system inside cave to alert people that operation is 
imminent. 
b) Safety interlock system preventing inadvertent request for opening the instrument shutter. 
c) Formalised search in the cave prior to opening the instrument shutter, monitored by safety interlock system.
d) Possibility to manually switch-off the neutron beam from inside the cave (safety interlock system).
e) Means of escape from inside the cave through entry door and heavy door.

Instrument shutter opens while cave shielding blocks are not in 
place.

a) Shielding configuration controlled by RP and supported by saftey interlock system.
b) Signage

Person in cave and failure of heavy shutter Radiation monitor downstream to instrument shutter linked to PSS.



Shielding door
- Heavy door attenuates radiation, but not as the controlled area perimeter.
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Radiological and Environmental Monitoring System (REMS)

- Radiation monitors

ESS.INFR.B01.P01.P03.P01

ESS.INFR.B01.P01.P01.P42

Area Neutron Monitor (ANM) – connected to PSS Area Gamma Monitor (AGM)
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Access the cave

Access to the cave

1) Assume the shutter is in Closed position (Check the Shutter Operation 

Panel (1)).

2) Open the PSS box (2) and take the key from Slot 8.

3) Insert the key to the Electromechanical Lock and unlock the lever.

4) After cool-down period passes and Access is allowed, open the Entry door.

5) Open the Heavy door via the handwheel.
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Search procedure
- Two sets of Search buttons and Emergency buttons are available inside the cave.

Inside the experimental area

Entry area

Inform MCR for Emergency

Search button
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When the Emergency button is pressed:

1) Shutter closed

2) If shutter is not closed in-time (PSS), accelerator is shut down.

Note, no actions while Access Allowed mode

8 minutes

20 seconds
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Controlled perimeter
- Blue light is kept ON at the entrance, while it will be off inside the cave due to 

experiment compromised.
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Electromechanical lock
- Exchange key box is used to lock/access the cave.
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Exchange key
- Entry door is the main entry controlled by PSS to access the cave.
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Access modes
- Heavy shutter has an interlock connected to PSS.

1
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Access allowed

Access prohibited

Shutter closed

Shutter open
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To open the shutter

Lock the cave

1) Take the key from the red box (3) to the orange box (2)

2) Exchange the key

3) Wait for 30 seconds(?) before open the shutter

4) Blue light in the Entry zone should be lit)
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In case of opening the cave roof
- Middle roof block has a keystone to ensure the shielding performance.

Controlled by RP

(AVK)
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Area Classification

- Radiation survey shall be used to monitor any activated component (gammas)

- Sample/component highly activated shall be fenced off and minimizing handling time.
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Category B personnel 

occupationally exposed to 

radiation (< 6 mSv/year)

PPD, EPD?



Emergency Monitoring Plan for Ionising Radiation (EMPIR)

- Contact RP (Tel: +46 46 888 35 25), radiationprotection@ess.eu
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Training
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Thank you! 

Contacts:

thawatchart.chulapakorn@ess.eu (science)

jason.morin@ess.eu (beamline operation)

christofer.svensson@ess.eu (engineer)

samuele.andreucci@ess.eu (installation)


