TFTR Vacuum Vessel Segmentation 

•
The vacuum vessel will be cut into ten segments for removal and disposal

•
Cutting of the vacuum vessel will be done using a diamond wire rope technology that has been specifically developed for this purpose


-
reduced airborne contamination


-
reduced worker exposure


-
reduced cost

TFTR Vacuum Vessel Segmentation cont
•
When each vessel segment is removed, two TF coils will be lifted with it

•
A disassembly fixture will be used to support the vessel segment while the TF coils are rotated off of it

•
The vessel segments will be placed in special shipping/burial containers and will be immediately shipped

•
A special vertical bandsaw will be used to cut the TF coils in half to reduce the cost of shipping them for burial

TFTR Vacuum Vessel Segmentation cont
•
Prior to the start of vessel segmentation



-
vessel appendages will be removed



-
vessel windows will be reinforced



-
vessel will be supported by cables from the TF



-
original vessel supports will be removed

-
vessel will be filled with low density concrete

Status
· TFTR Vacuum Vessel

· Pump ducts are removed

· Carbon tiles removed from cut-lines
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· Concrete Fill

· Test filling of surrogates completed

· Concrete fill test with contaminated tiles finished

· Once concrete cures, smearable contamination not very high

· Concrete vendor selected

Status cont
· Diamond Wire Cutting

· Process development in mature state in RESA

· Results indicate we can do a through-cut per day

· Refining process to reduce chance of broken wire

· NO WATER IN PROCESS - gas cooling

· Greatly reduces tritium contaminated waste problem

Status cont
· Particulate Containment

· Mocked-up in RESA

· Effective at reducing the particulate released outside the containment

· Reduction of particulate contamination in the anteroom (Permacon Building)

Status cont
· Administrative

· FMEA signed and approved

· ALARA Committee has reviewed these activities

· Successful Final Design Review

· Procedure for concrete filling is approved

· Procedure for Diamond Wire Cutting is out for review

· Lift Procedure for sectors is approved and is being reviewed by DOE-CH

Summary from FMEA

SUMMARY


The critical elements that draw the attention of the engineer include:

Load line failures have high impact.  Subsequently they have the most conservative margin.  The working load is the load indicating on the load line element.  The ultimate load is the load that accompanies failure.  The margin between the working load and the ultimate load is minimum factor of five.  The capacity for fabricated 304SS elements is based on yield and ultimate strength.  The minimum yield strength of 304SS is 30,000 psi.  The minimum tensile strength is 75,000 psi.  The allowable shear strength of welds per AWS/AISC is 30% of yield.  The allowable tensile strength of welds per AWS/AISC is 60% of yield.

Diagnostic and control failures have high impact during concrete fill operations.  This is the phase that can produce tritium release in the test cell.  This is a personnel hazard rather that a site release hazard.  Area and portable monitors will detect the presence of tritium.  Operations will be suspended and recovery procedures will be implemented.

Failures of Components share the same characteristic as control failures.  If a tritium boundary is ruptured, operations must be interrupted until components are restored.  Then the operations can be resumed.

Operations failures that involve personnel are mitigated by experience, training, walk-through, clear lines of responsibility, and written procedures.  Operations failures that involve equipment are mitigated by redundancy, work-a-rounds or emergency response procedures depending on the nature of the failure. 

Elevation


Summary

The process for segmenting the TFTR vacuum vessel using diamond wire cutting techniques developed over the past several years, is now ready for implementation.

Trials of this equipment have consistently demonstrated that the process will successfully segment the TFTR vacuum vessel while allowing


-
reduced airborne contamination


-
reduced worker exposure



-
reduced total cost 
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