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Maintenance Documentation
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ID Title Status

ESS-1108652 LoKI System Operation and Maintenance Manual V1 Released
V2 In Progress 

ESS-3821018 LoKI Chopper Assembly & Maintenance Manual Released
ESS-4170571 LoKI Heavy Shutter Operation and Maintenance Manual Released
ESS-4751917 LoKI Collimator Selector Operation & Maintenance Manual Released
ESS-4913707 Instruction Manual Loki Slits V2 221222 Released
ESS-5072417 Loki Snout System Operational Manual Released
ESS-3861017 User manual 19113 Loki sample stack v2.pdf Released
ESS-5072439 LoKI Window Guard operation & Maintenance Manual Released
ESS-3475711 LoKI Detection Vessel Assembly & Maintenance Plan Released
ESS-5081614 LoKI Detector System Operation & Maintenance Manual Released
ESS-4771879 Operation and Maintenance manual -Goods lift - LoKI Released
CHESS Folder Local Crane LoKI Manuals Released

The V2 system operation and maintenance manual is currently in progress and is regularly updated 
as additional systems are brought online, ensuring guidance remains current and comprehensive.

https://chess.esss.lu.se/enovia/link/21308.51166.7680.56529
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Key Systems 
Maintenance



• BWC (Chopper 1):
• Classified as machinery and maintenance, which 

includes an annual health check

*On start-up after the system has been shut-down longer than 
one week.

• Section 4 Neutron Guide:
• No parts requiring maintenance

• Failure of seal or vacuum windows will require 
removal of the assembly.

In-Bunker Components
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• All components in the bunker are designed to be remotely handled and maintenance 
requirements have been minimised.
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BWC

Section 4
Heavy Shutter



• Heavy Shutter:
• Classified as machinery and requires maintenance as defined in the 

equipment operational manual.

• Failure of components requires extraction of the upper assembly.  The 
lower assembly has no parts that can fail and provides a kinematic 
mounting system for repeatable repositioning of the upper assembly.

Every 6 months, the shutter should be actuated to normal operation to exercise all 
mechanics and avoid ceasing of components.

In-Bunker Components
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• All components in the bunker are designed to be remotely handled and maintenance 
requirements have been minimised.
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FOC (Chopper 2)
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• Located outside of the bunker and therefore 
does not require remote handling. 

• Classed as machinery and requires maintenance 
as defined in detail in the equipment 
Operational Manual.  This includes an annual 
health check.

*On start-up after the system has been shut-down longer than 
one week.

• Access to the chopper requires removal of 
beamline shielding, as shown.

2025-09-19



Collimator Selector

LOKI SAR - MAINTENANCE 8

• Classed as machinery and requires maintenance as defined in the equipment Operational Manual.  
This includes an annual health check.

• Maintenance and lifting operations should only be carried out following local procedures and 
approved risk assessments. Ionizing radiation dose rates should be monitored before starting any 
maintenance.

• Moving parts may be exposed during maintenance and commissioning.  Access to parts during 
motion is not necessary and crushing risk can be mitigated by controlled access.  If access is 
required during motion, then a motion ‘e-stop’ should be used.
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• Collimator Selector, Vacuum Vessel

The vacuum vessel internal pressure should be monitored, and tracer gas 
leak detection used to identify faulty seals.



Collimator Selector
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• Collimator Selector, Guide Selector Assemblies
• Monitor radioactivity dose rate levels and follow local 

procedures. Greasing the translation stage carriages 
requires disassembly of the Selector upper stage.

• Collimator Selector, Neutron Slits
• Classed as partially complete machinery.  Maintenance 

schedule should follow recommendations in the 
equipment Operation and Maintenance Manual.

• Access to the slits is via access ports on top of the 
collimator selector vessel.  Only roof section of the bunker 
to cave shielding need to be removed to gain access to 
these access port.

Guide Selectors



• Snout System Parts Maintenance
• Classed as machinery and requires maintenance as defined in 

the equipment Operational Manual.

Snout System
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Removable Snout

Translating Snout

Laser 
Alignment

Halo Monitor
Fast 

Shutter

Gate Valve

At a minimum of every 6 months, all linear motion axes and fast shutter 
should be driven to extent of travel to prevent seizing.

• The vacuum gate vale does not require maintenance 
during specified cycles 

• Fast shutter, halo monitor and the mirror are connected to 
the chamber through a CF flange and can be lifted out 
independently for maintenance.



• Sample Positioner (Stack)
• Classed as partially completed machinery and requires 

maintenance as defined in the equipment Operational Manual.

• Very little maintenance is needed on the Lower Sample Stages. 
Suggested maintenance is to add lubricant to the lead screws and 
bevel gears. Occasional cleaning of the encoder readhead may 
also be required.

• Removal of cave false floor required to access lower sample 
stages.

Other Sample Area Systems
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• Window Guard
• Maintenance and lifting operations should only be carried out 

following local procedures and approved risk assessments. Ionizing 
radiation dose rates should be monitored before starting any 
maintenance.

Every 6 months, the window guard should be actuated to normal 
operation to exercise all mechanics and avoid ceasing of components.

• Venting of the vacuum vessel is required prior to performing any 
maintenance activities.

Other Sample Area Systems
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• Detector Systems
• Maintenance and lifting operations should only be carried out following local procedures and approved risk assessments.  

Ionizing radiation dose rates should be monitored before starting any maintenance. Isolate electrical power to detector and 
detector motion systems before working on the detector system. 

• After clearing the PSS interlock, the shielding door may be removed and the vacuum door opened

• Access to vacuum feedthrough ports requires removal of the rear shielding wall

• The vessel interior and utility area beneath are confined & restricted spaces — appropriate procedures must be followed

Detector Systems
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Every 12 months, the rear carriage and beamstop axes should be 
actuated to their limits of travel to exercise all mechanics and avoid 
ceasing of components.



Detector Systems
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Confined & Restricted Space Procedures Required for Access
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Side Access – Inside Vessel Lower Access – Utility Area



• Goods Lift

• Inspection, service and repairs must be performed by 
skilled personnel.

• Maintenance is being collaboratively managed 
between the LoKI and Rigging Team, in coordination 
with the supplier for crane maintenance at ESS 
(Dematek).

• Instrument Crane

• Third part annual inspection arranged by ESS Rigging. 

• Service and repairs completed by Dematek with 
support from ESS Rigging.

Other Systems Requiring Maintenance
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3
Examples



Example 1 – Replacement of FOC Spindle
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February 2025 

• Observed distorted position signals from spindle

• Replace spindle with spare

• Extract FOC cassette via top of collimation vessel

• Secure cassette to storage stand & transport to 
CMF1

• Attach dust cover to chopper housing

• Install spare spindle

• Reinstall cassette

• 6 days in total (12-18 Feb 2025)
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Example 1 – Replacement of FOC Spindle
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Future Access Requires Shielding Removal

• Future access requires removal of bunker to cave shielding roof

• Approval from RP via work order required as shielding is configuration controlled

2025-09-19 Photos Courtesy of Clara Lopez



Example 2 – Vacuum Leak Diagnosis
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September 2025

• Observed unexpected pressure increase in vessel

• Performed leak check of external parts (no leak found)

• Performed leak check of vacuum port interface in 
utility area

• Remove rear shielding wall for access (~2 hr)
• Approval from RP via work order required as shielding is 

configuration controlled

• Restricted space protocols required
 Notify first responders

 Observer required while space is occupied
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Maintenance 
Scheduling & 
Logs



Maintenance Schedule & Log
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Maintenance Schedule & Log
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Thank You!
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