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Overview of DREAM beamline

In-bunker area Guide shielding Main Cave
Second 
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BIOLOGICAL SHIELDING COMPONENTS: Heavy shutter, Neutron guide shielding, Walls/roofs of the cave, beam stop

NEUTRON BEAM MODES: Chopper system, Collimation (boron nose) 
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FBS nodes
FBS Tag Description Classification
ESS.NSS.H01.DREAM.A01 Beam Transport and Conditioning Infrastructure System

ESS.NSS.H01.DREAM.A01.F01 Neutron Guide Shielding Shielding System

ESS.NSS.H01.DREAM.A01.R01 Chopper System Chopper System

ESS.NSS.H01.DREAM.A01.R02 Beam Geometry Conditioning Beam Geometry Conditioning System

ESS.NSS.H01.DREAM.A01.R02.R01 Collimation System Beam Collimation System

ESS.NSS.H01.DREAM.A01.W01 Beam Delivery System Beam Transport System

ESS.NSS.H01.DREAM.A01.W01.W01 Beam Delivery in Bunker Beam Transport System

ESS.NSS.H01.DREAM.A01.W01.W02 Beam Delivery outside Bunker Beam Transport System

ESS.NSS.H01.DREAM.A01.R03 Beam Cut off Beam Cut Off System

ESS.NSS.H01.DREAM.A01.R03.R01 Instrument Safety Shutter Neutron Shutter

ESS.NSS.H01.DREAM.A01.R03.R02 Beam Stop Beam Dump

ESS.NSS.H01.DREAM.A01.W02 Beam Extraction System Beam Transport System

ESS.NSS.H01.DREAM.A01.W02.WH01 NBOA - Neutron Beam Optics Assembly Neutron Guide System

ESS.NSS.H01.DREAM.A01.W02.WH02 BBG- Bridge Beam Guide Neutron Guide System

ESS.NSS.H01.DREAM.A02 Sample Exposure System Infrastructure System

ESS.NSS.H01.DREAM.A02.W01 Sample Positioning Positioning System

ESS.NSS.H01.DREAM.A02.C01 Sample Vessel Vacuum Vessel

ESS.NSS.H01.DREAM.B01 Scattering Characterization System Neutron Detector System

ESS.NSS.H01.DREAM.U01 Experimental Cave Structural System

ESS.NSS.H01.DREAM.U01.F01 Cave Shielding Shielding System

BIOLOGICAL SHIELDING COMPONENTS: Heavy shutter, Neutron guide shielding, Walls/roofs of the cave, beam stop

NEUTRON BEAM MODES: Chopper system, Collimation (boron nose) 
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Overview of documentation

Document CHESS number – Type Status

Shielding report ESS-0454189 

DREAM - Radiation Safety Report

CHESS RELEASED REV 2

Inventory/inventories 

(integrated to the shielding reports)

Covered as part of SDDs.

H1/H2 document ESS-3486225 

DREAM: H1 and H2 scenarios for radiation 

shielding

CHESS RELEASED REV 1

Comprehensive Radiation safety report ESS-5974655

Comprehensive radiation safety 

assessment of DREAM

CHESS RELEASED REV 1

Activation Analysis Covered in ESS-0454189 

DREAM - Radiation Safety Report 

CHESS RELEASED REV 2

Shielding verification report ESS-6017800

DREAM - Shielding Verification Report

CHESS RELEASED REV 1



Design criteria & Documentation
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DREAM H1/H2 scenarios
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DREAM H1/H2 scenarios

Accidental Open Beam (AOB): 

• All choppers parked open 

• No boron nose

For ESS at 5MW, proton beam energy at 2 GeV

➔ Simulations: 1010 n/(cm2.s) at Heavy shutter

➔ Simulations: 3x1010 n/s at sample position

Maximum flux Operation Beam (MOB) 

Chopper operating with Highest Flux configuration

Boron nose 1.25x1.25 cm2 (widest)

For ESS at 5MW, proton beam energy at 2 GeV

➔ Simulations: 6x109 n/s at sample position



DREAM Radiation Safety Report

Regions near or beyond the shielding structure:

• Controlled area. 3 mSv/h < dose limits < 25 mSv/h

• Supervised area: dose limits < 3 mSv/h

CONCLUSION OF NEUTRONIC CALCULATIONS:

Heavy shutter, Beam guide shielding, Experimental caves and Beam stop designs

FULFIL THE RADIATION DOSE LEVEL REQUIREMENTS FOR ESS.

Acceptance criteria

C1. For normal operations, classified as supervised area. 

Contact dose rate < 3 mSv/h averaged over 20 cm x 20 cm area

C2. For a section of 10 m long on each surface side 

Average dose rate < 0.5 mSv/h [5].



DREAM Shielding verification report



DREAM Shielding verification report

Design & Calculations

from TG3
Installations

SAT (shielding)

BOM (activation)

…



Installed components



Neutron Beam Optical Assembly

Punch lists for Certificates, FAT, SAT (ESS-5808039)

NBOA

BBG envelop No anomaly from installation
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Heavy shutter

Local Test1: installation

Local Test2: Functionality

(Shutter, compressed air, 

MCA box & PSS unit)

Local Test1 (ESS-5849425) Approved 2025-09-02

Local Test2 (ESS-5688791) Approved 2025-11-03

Anomalies detected during tests



Bunker Wall Insert (Bunker Wall Feedthrough Assembly)

No anomaly from installation

ESS-5098788 SAT DREAM guide without in-cave section



Neutron Guide shielding (Common Shielding Project)

ESS-2068227 - Common Shielding General Design Specification

ESS-3221660 - Neutronics calculations of the DREAM Guide Shielding

ESS-3221660 Beam Guide Shielding for the DREAM Instrument within 

the Common Shielding Project

ESS-5796752 – Gap measurement sheet

ESS-3221660 Dose Rate + Activation

Regions near or beyond the shielding structure:

• Supervised area: dose limits < 3 mSv/h

(Safety factor of 2 for calculations)
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Neutron Guide shielding (Common Shielding Project)

ESS-2068227 - Common Shielding General Design Specification

ESS-3221660 - Neutronics calculations of the DREAM Guide Shielding

ESS-3221660 Beam Guide Shielding for the DREAM Instrument within 

the Common Shielding Project

ESS-5796752 – Gap measurement sheet

ESS-5796752 DREAM Guide Shielding - Gap Measurement sheet

CONCLUSION

Gaps in red, that are outside tolerance, are reported to the 

Radiation Protection Group (NC-10635) to include them in non-

conformities for the instruments. Mapping of the gaps is presented 

in the ESS-5445979.1

RP will measure in the area once the instrument is operational and 

decide if more shielding is needed to cover the gap.

ESS-5796751 

SAT DREAM Guide shielding

Photo on bunker 

side
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Cave shielding

ESS-5878375 DREAM - Shielding SAT

Installation vs EPL

Normal operations:

▪ Supervised area: Sides of the walls + downstream to the beam stop

▪ Controlled area: Top of the roofs (barriers)

ESS-0454189 DREAM - Radiation Safety Report 

(Maximum flux Operation Beam (MOB) )
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Cave shielding

ESS-5993146 DREAM - Cave Shielding gaps

ESS-5796752 Gap measurement sheet 

➔ Interface with Guide shielding

Problem can be mitigated (repositioning) ➔ No NIT
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Beam stop

Accidental Open Beam 

(AOB)

Maximum flux Operation 

Beam (MOB) 

No anomaly at installation

B4C

W

H. Concrete



Overview of Radiation Safety Assessment
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Radiation Safety Assessment: Summary

Radiation Safety Functions (RSFs) 

Worker Radiation Safety Functions (WRSFs).

DREAM is within the radiation safety envelope 

of a generic instrument as defined in SSM submissions 

All relevant RSFs and WRSFs are satisfied.



Thank you! 


