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Why FP-12 and 13 shutter upgrades? 1L TMRS Mark-3
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Why FP-12 and 13 shutter upgrades? 1L TMRS Mark-4
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Why FP-12 and 13 shutter upgrades?

Redesigned upper-
tier offers higher 

fast-neutron flux for 
FP-12-13

FP-12, 13 Thimble 
Neutron guide 

vacuum enclosure

Upgrades on FP-
12,13:

Neutron guide 
removal and new 
collimation install

Lowering dose rate 
consequences in 

ER-1 when shutter 
is closed
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• FP-12 and 13

Mechanical 

     Shutters

• Shielding 

     configuration



64/14/2026



74/14/2026 74/14/2026

Mercury shutter

• Closed system

• He gas used to displace 

mercury

• Stainless steel probes/rods 

directly detecting mercury 

level in the shutter tube



84/14/2026



94/14/2026



104/14/2026

• Installation of collimation beam pipe and 

beam pipe stands where the external 

mechanical shutters were located

• Reinstallation of  shielding

• Accelerator Safety Envelope (ASE)

 - minimum layer of shielding installed to ensure 

 mercury is protected by a two-hour rated fire

 barrier (Shielding or fire blanket) in the event of a 

 postulated fire event.

• Working platform for mercury transfer operations
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Integrated Work Document

•  P-2-044 Filling Newer Style Mercury Shutters Systems

 - Hazard Analysis    

 - Procedural Steps

 - Hazards

 - Controls

 - Training

• Dry- Run

• Rehearsal of Concept (ROC)

• Authorized to Perform the Work
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Procedural Steps

Dry Run / Rehearsal of Concept (ROC)
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Step 1: Pre-Job brief

• Check of work area conditions and readiness of workers

• Detailed description/explanation of work activities, steps, hazards and controls

• Clear designation of personnel to particular tasks (including alternates)

• Pause work policy

• Evacuation instruction in case of ER-1/2 evacuation alarm (active oxygen 

sensors in the area)

• HFM use during the job

• Rest point discussion (High Level Activity Steps) 

• Re-emphasizing relevant SCOR principles:

− Everyone is personally responsible for ensuring safe operations

− A questioning attitude is cultivated

− A healthy respect is maintained for what can go wrong
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Step 5: Prepare and add mercury to

             shutter system
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Step 5: Prepare and add mercury to shutter system
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High-Level Activity Steps
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Final Shielding configuration

Final Shutter Helium Manifold 
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Summary

▪ Understanding requirements for “High Hazard” work

▪ Well documented Integrated Work Document (IWD) 

and Procedural Steps

▪ Conduct Dry-Run and Rehearsal of Concept (ROC)

Overall this allowed our seasoned and newer 

workforce to build on past experiences, sustaining 

our safety culture at LANSCE, setting High standards, 

and develop a skilled workforce for safe, efficient, 

and mission-ready operations for years to come
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