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Instrument Safety Readiness Review
Test beamline (TBL): Shielding calculations
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Overview



In-bunker components
- Shielding: Heavy Collimator, Adjustable Collimator, Final Collimator, and Cave

3 cases for each adjustable 

collimator channels are considered.

1) 3-mm

2) 10-mm

3) 30mm x 25mm channel. 3



Considered cases
- H1/H2 scenario as defined in ESS-1408051

Only 3 cases: H1-4, H1-7 and H1-8 are included in the analysis.

H1-4: No sample inside the cave.

H1-7: 1-mm thick cadmium sheet → worst scattered gamma case

H1-8: 10-mm thick water target → worst scattered neutron case

9 cases in total

3 cases for each adjustable 

collimator channels are considered.

1) 3-mm

2) 10-mm

3) 30mmx25mm channel. 4

ESS-4222214



Each configuration of Adjustable Collimator

3mm

H1-8

10mm 30mm25mm

H1-8 H1-7

Contours: 

5 MW, 

2MW, 

800 kW, 

570 kW, 

400 kW
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88 % increase but still below the limit

Shutter Opened

ESS-4222214



Each configuration of Adjustable Collimator

3mm

H1-8

10mm 30mm25mm

Adjustable Collimator Channel, 

considering all H1 cases

3mm 10mm 28x24mm

Maximum Beam Power (MW) 5 2 0.8

H1-8 H1-7

Contours: 

5 MW, 

2MW, 

800 kW, 

570 kW, 

400 kW

Cave and bunker wall serve as Shielding for Green Supervised Area (< 3 µSv/h), except for the roof Blue Controlled Area (< 25 µSv/h)
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50 % increase but still below the limit

Shutter Opened

ESS-4222214



Mitigation
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2) Declare a broader supervised area and strengthen shielding inside the cave.

1) 

ESS-4222214 and ESS-4909513



Safety Readiness: Radiation Hazards

3mm 10mm 30mm25mm

Bunker wall serves as Shielding for Green Supervised Area. (< 3 µSv/h) 8

Shutter Closed

ESS-5083798



Activation analysis

Heavy Shutter:

Long activation but not accessible during normal operation.

Beam stopper inside the cave:

Short and low activation, access to the cave is possible 

right-after the heavy shutter is closed.
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30mmx25mm

B4C tiles cover the 

surface and filled with 

mirrobor inside

ESS-4222214



Conclusion
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ESS-5693466



Thank you! 

Contacts:

thawatchart.chulapakorn@ess.eu (science)

jason.morin@ess.eu (beamline operation)

christofer.svensson@ess.eu (engineer)

samuele.andreucci@ess.eu (installation)


