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Overview

End Station(Zone 2)
Entry door

TBL has 2 doors:
Heavy door: This has shielding properties

Entry door: This is just a gate to prevent access to the first section of the cave
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Component Name

BBGOA and Light
Shutter

Flight Tube 1
Heavy Collimator
Adjustable
Collimator
Chopper, Flight
Tube 2

Filter station,
In-bunker Beam
Monitor

Final Collimator
Heavy Shutter
Bunker Wall
Feedthrough
In-cave Beam
Monitor
Detector Table
Beam Stop
Experimental Cave
Control Hutch

Distance from
target
coordinate
system

55m=-6m

6m—-74m
74m-82m
83m-85m

85-87m

87-93m

9.3-95m
9.5m-113m
11.5m-15m

15.1-152m

15.2-175m
175 m
15-21m
25m



IHA: Radiation Hazard @

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

@) 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

@) 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

@) 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

@) Close heavy shutter
b) Cave to be checked for people prior to operation.

Person in the cave and heavy shutter inadvertently opens

@) 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
lace.

@) 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.BO1.PO1.P01.P42

Area Neutron Monitor (ANM) — connected to PSS Area Gamma Monitor (AGM)




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.




Search procedure N
-

- Two sets of Search buttons and Emergency buttons are available inside the cave.

Inside the experimental area

|
i
1

8 minutes

20 seconds

When the Emergency button is pressed: Entrv area
1) Shutter closed y

2) If shutter is not closed in-time (PSS), accelerator is shut down.
Note, no actions while Access Allowed mode
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Electromechanical lock

- Exchange key box is used to lock/access the cave.




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.

mE| |

Access allowed
Access prohibited =EEEE

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)




In case of opening the cave roof _f/\
<)

- Middle roof block has a keystone to ensure the shielding performance.

Controlled by RP
(AVK)




S
- Radiation survey shall be used to monitor any activated component (gammas)
- Sample/component highly activated shall be fenced off and minimizing handling time.

Area Classification

Criteria/Area White _ Yellow Controlled Area - Magenta Prohibited Area
classification A

Non-designated area
Potential annual <1 mv <6 mSv >6 mSv =& mSv =6 mSv -
effective dose
Ambient Permanent: <3 pSv/h <25 pSv/h «2.5 mSv/h <100 mSv/h =100 mSv/h
::tl.:valenl dose 100 pSv/year

MNon-permanent: 0.5 pSv/

h

Of iongl impl ion of equivalent dose rate

Integrated Permanent: <3 pSv in one hour <25 pSv in one hour <2.5 m5v in one hour <100 mSv in one hour /A
ambient 100 uS
equivalent dose HSviyear

MNon-permanent:

0.5 pSv in one hour
Dose rate MNon-permanent: <15 pSv/h <125 pSv/h <2.5 mSv/h <100 mSv/h MN/A
(measured every _ . .
second) <25 usvin All workers in Controlled Area shall be categorised as Category B worker or as Category A

contam WOTker if, after review by the ALARA committee [3], planning predicts that the individual dose
Air borne <0005 DAC <0005 DAC <25 DAC limits for Category B could be exceeded.
contamination
Surface By By By By By
contamination < 4 Bojer? < 4 Bg/cm? < 40 Bg/em? <100 Bq/cm? >100 Bo/em? C B I
: . - - . ategory B personne
0.4 Bqfcm? 0.4 Bgfcm? 4 Bgfem? <10 Bg/em? 10 Bg/em? 1
04 sajen S e <10 eajer 10 eafer occupationally exposed to
Controls . .
Access control N/A Access control Personal dose limits used Personal dose limits used Personal dose limits used ra d Iatlo n ( < 6 m Sv/yea r)
for access, restricted for access, restricted access  for access, restricted access
access,

Radwork permit N/A @ Required Required Required Required P P D’ E P D ? 14




Emergency Monitoring Plan for lonising Radiation (EMPIR) %
&

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

ESS Emergency Preparedness Plan (English translation) (ESS-0092951)
ESS Handbook for Emergency Response Team (ESS-0087627)

ESS Handbook for Radiation Protection Chapter 2. General Radiation Protection Rules
(ESS-0239718)
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Training

Cenification | 10: 0000006781

Paths Overview & Other Information

RP Supervised Areas Certification - Working in Supervised Areas
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Working in Supervised Areas v1 E
Cortficatin | 1D 0000003452

100%
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(=g Paths

Overview & Other Information History

‘Supervised Areas
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This path was used 1o acquire the certfication

T ——— =]

TR o

on 3110172024

Radiation Protection AWarenéss - Working In supervised areas viEwW

The trsining “Supervised Raciation Ares” ives relevant wark with

GCourse Content
The course cantaing the fkawing parts:

Srogress History

011072028 (230 UTE)

mess Iy TS

raciion area 00 28703/2025

Qe Sion ks for ity - Woring i Supsrisd Arsas

'y T o

On 3110372025

' Privacy Statement for dosimeter users Warking in Supervised Areas.

' ettenn

[ep—

Pt &

Dverview
2610072025 (20:41 UTC) Acquired ppisiion dutes SRV o scauismm HSToRY
4 1 Expiydate: 3000172027 8 About this Gertification

This certification is essential far thase warking in Supervised Areas, focusing on criical safely measures and risk awareness. It encompasses a set af
‘courses designed to ensure you understand and can effectiely follow the

2610972025 (20:41 UTC) i Progress
Included Courses & Learming Modules

26/09/2025 (70:41 UTE) ( Assigned ] + Radiation Pratection Awareness (Web-Based): This anline course pravides a fundamental understanding of radiatian protection, helping you recoge

< Back

Radiation Protection - Supervised Areas

(€S
Course | 1D: 00003405
) T TR
C Successful ) Completed on: 31/01/2024
EXPORT CERTIFICATE PRINT CERTIFICATE
‘ Progress and Activities Overview & Other Information ‘ History
31/01/2024 - 31/01/2024 | English | Blended | Class ID: 0000027463
@ ESS Campus | fig BO1
Total duration: 02:00 Hrs
5 seats available | 0 Waitlist available
Class Instructors: Fredrik Tidholm, David Ferreira
Ccancellation policy
Time Limit to Drop
This class cannot be dropped on and after date 29/01/2024.
Activities
[%) Radiation Protection Supervised Areas Not evaluated SESSION DETAILS
Instructor(s): Fredrik Tidholm, David Ferreira

Room(s): Rosalind Frankiin
31/01/2024 | 13:00-15:00 ( CET )

‘SHOW OTHER AVAILABLE CLASSES

Working in Controlled Areas Certification g i
Certification | ID: 0000006580

i

REGISTER

Querview & Other Information History

33% Path Completed

Cantfication Madule

Required (Complete 30f3) () 1/3

Radiation Protection Controlled Areas

Course | ID:0000004280

| Overview & Other Inform:

‘SEE CLASSES T0 ENROL

| |

Overview

This training addresses the theoretical and practical aspects of working in controled areas such as rules, radistion protection principles and
protection messures,

0n26/09/2025

Radiation Protection Controlled Areas VIEW

g pars

The course contsins the follous

¥ Pending Registration ) Gourse

v Introduction and Use of Electronic Personal Dosimeter

LAUNCH

v Working in Supervised Areas - Employee and non Employee - Ew
Certification path

REGISTER

Overview

ﬂ The nested certfication selected st the time of registration will be assigned ta the lesmer i s not already assigned. ‘

Assigned By: Thawatchart Chulapakom (+1) «

Assigned o 01/1072025
Showmare

Progress History prim

() 021102025 (9:07 UTC) In Progress
|

() 01102025 (230 U7
|

() 017102025 230 UTEY

() 31032025 (22:57 uTE)

() 31032025 (22:57 uTE) In Progress
|
(O) 3110372025 (2257 utc) “Assigned

Acquisiion dste: 31/03/2025

SHOW ACQUISITIONHISTORY ~
Expiry date: 30/03/2028

‘Show More
Other Classes
Avilsble  Completed ¥ Fifiars ~

1 Completed class(s

01/10/2024 - 01/10/2024

‘Session Details: 01/10/2024 | 13:00 - 15:00 (CEST)

English | Blended | Clzss ID: 0000033625 | (SUOCE;sm

@ ESS Campus

0200 Hes |
4 ssats available | 0 Waitlst available
Show More.

Carit find a class that works for you? Show Interest
Other Information

Associated Certifications

+ Working in Gontrolied Areas Gertfication

+ Acoess to GO1 ACC PSS - OPEN MODE
Attachments

Course Attachments (1)

Course Presentation

Gontralled Areas + D02
Controlled Radiation Areas Training Acc + D02 ppt

Progress History PRINT
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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)



